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relating to leprosy in particular and also other nn'cobacterial 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 inteilerence with the distribution of the
JOURNAL and thus inteisfere with its prime purpose.

Leprosy Vaccines

To THE EDITOR:

In the June issue (1982) of this JOURNAL

there appeared an erudite editorial: "BCG
Vaccination in Leprosy" by Janet Price. In
her concluding paragraph Dr. Price points
out: "At present, research is being con-
ducted with killed M. lepare, closely related
atypical mycobacteria, and BCG in com-
bination with killed .11. leprae or atypical
mycobacteria ( 25 ). Few conclusive results are
yet available and time consuming con-
trolled trials will be required before respec-
tive efficacy of vaccines can truly be as-
sessed" ( 18). I would like here to consider
the above conclusions in relation to a letter
from M. G. Deo (Indian Cancer Research
Institute) appearing in Science ( 12) in re-
sponse to the article, "Leprosy Vaccine
Trials Begin Soon," Research News, Sci-
ence 26 (February, 1982) ('u), and in relation
to the vaccination efforts of the Caracas
group discussed in the editorial columns of
this JOURNAL in 1980 ( 10 ). Certain well-
known immunological interactions which
can occur between human subjects and my-
cobacteria, although apparently not consid-
ered in assessments of the efforts of the Ca-
racas investigators, may well be the basis
for the promising results reported by Dr.
Convit and his associates.

Dr. Deo in his letter suggested that vac-
cination with by-gamma-rays-irradiated
Mycobacterium strain ICRC served to im-
prove the immune status of 70% of a group
of cases of lepromatous leprosy in India.
Mycobacterium ICRC was originally iso-
lated from fresh lepromatous tissue inocu-
lated into complex media on 7 May 1957

in experiments designed by Kamal J. Rana-
dive, C. V. Bapat, and V. R. Kanolkar ( 10 ).
Since early on in our work we had not iso-
lated a Mycobacterium from cases of lep-
rosy, we became interested in the specific
properties of such leprosy-derived myco-
bacteria (LDM) and, through the kindness
of K. J. Ranadive and C. V. Bapat, cultures
of strain ICRC were obtained and examined
for the chemistry of its structural compo-
nents in relation to the structure of five other
LDMs (4). Later, by arrangement with May-
er B. Goren and Magdalena Souhrada, cer-
tain of these strains which had been ex-
amined for their chemical components were
submitted for serologic identification under
a service contract then existing between
NIAID and the National Jewish Hospital
in Denver. The serological identities of the
strains and a key to their code numbers are
published here for the first time: (8393)
ICRC agglutinates with M. cilium, Type 1,
antisera; (7519) H175 ( 21 )) agglutinates with
antisera vs M. intracellulare, Type 7; strain
NQ ( 5) was diagnosed as "Al. avium - intra-
celhilare Type 20"; strains 316, 1081 and
917 from Convit ( 8 ) each agglutinates with
M. simiae, Type I antisera. What seems
worthy of note here is that a Mycobacterium
(the ICRC bacillus) of the avium - intracel-
!Ware group, species reported to be geneti-
cally unrelated to leprosy bacilli ( 14 . 15 ),
served to enhance the immune response in
patients with the lepromatous form of lep-
rosy.

In 1972, Convit ( 7 ) reported a very fun-
damental observation with regard to lep-
rosy bacilli and the macrophages of lepro-
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matous patients. He noted that autoclaved,
purified human leprosy bacilli injected into
lepromatous individuals elicited the for-
mation of a foreign body type of granuloma
(FBG) ( 23 ), i.e., macrophages gathered at the
injection site, engulfed leprosy bacilli and
there the process appeared to stop [also
termed "pure macrophage anergic type"
granuloma ( 20); also discussed in ( 17 )]. On
the other hand, autoclaved, cultivated my-
cobacteria injected at nearby sites elicited
granulomatous responses histologically
showing the cellular reactions common to
the successful elimination of mycobacteria
[hypersensitivity granulomas (HG) ( 23 );
termed "epithelioid high resistant" granu-
lomas ( 20); also discussed in ( 13)]. In 1974
(') Convit and his associates further showed
that when autoclaved, purified leprosy ba-
cilli and mycobacteria were injected into the
skin of lepromatous subjects as mixtures,
the results were very different from the in-
jection of leprosy bacilli alone. The histo-
logical examinations of biopsies of the mix-
tures taken at 30 days revealed competent
clearing of both the leprosy bacilli and the
mycobacteria, i.e., the mixtures had elicited
a satisfactory HG response. This successful
exploitation of an "outpost of the reticulo-
endothelial system" ( 23 ) for gaining insights
into cell-mediated interactions in leprosy has
more recently led to the possibility of very
real benefits for significant numbers of lep-
rosy patients. In 1979, Convit and his as-
sociates reported the effects of adminis-
tering a combination of living BCG
[Mycobacterium tuberculosis boris strain of
Calmette and Guerin ( 2)] and autoclaved,
purified leprosy bacilli (produced in the nine-
banded armadillo) upon six patients classed
as indeterminate leprosy; six with lepro-
matous leprosy and two subjects who had
been in contact with the disease and who
failed to clear injected autoclaved leprosy
bacilli. In the authors' own words, "A radical
change was observed in the specific im-
munological activity of the indeterminate
group, all of whom initially had occasional
bacilli in cutaneous nerves in biopsies taken
from hypopigmented areas" ( 6). This group
and those contacts previously unable to clear
leprosy bacilli underwent a change from
negative to positive responses to injected
leprosy bacilli. Although the response of

lepromatous patients to the combination
vaccine was not encouraging, overall the ef-
fects were positive and offer hope for im-
munotherapy in a fraction of leprosy pa-
tients. Further discussion oldie significance
of these results is to be found in an editorial
in the INTERNATIONAL JOURNAL OF LEPROSY

Io ).

Returning to Dr. Deo's reported success
in vaccinating cases of lepromatous leprosy
with the ICRC bacillus, one would like to
have more details regarding the criteria he
used for evaluating improvement. Perhaps
he and his coworkers could introduce into
their program some of the methodology
worked out in Caracas and discussed above.

The general principle underlying the
promising results of Convit and the Caracas
group (and presumably the workers in Bom-
bay), while new to leprology, is not new to
immunology: when living mycobacteria are
injected (into an animal) along with an an-
tigen X, there follows an enhanced cell-me-
diated immune (CMI) response to antigen
X and an enhanced humoral immune re-
sponse (HI, immunoglobulin synthesis) to
antigen X [Dienes, 1928, discussed in ( 3 )].
If the vaccinated subject has previously been
sensitized to a mycobacterial antigen, Y,
then the newly initiated CMI may manifest
itself with greater delayed hypersensitivity
to Y than to X (" 3 . "). Abrahams has
dubbed this phenomenon "original myco-
bacterial sin." While there seems to be a
wide-spread view that the effect of BCG on
mycobacterial infections has to do with un-
known antigen(s) shared between BCG and
the Mycobacterium under study, in the case
of M. tuberculosis, at least, this interpreta-
tion does not agree with the facts. Facts from
the analyses of Sutherland say that when the
amount of M. tuberculosis in the population
is high (15.6 cases/1000/year) "% protec-
tion" from BCG can be as high as 80%;
when the amount of M. tuberculosis in the
population is low (0.11 cases/1000/year) the
percentage protection from vaccination will
be nil (24, 25

); also discussed in ( 3). So, until
very differing statistics are available, one
has to regard M. tuberculosis, itself, as an-
tigen X in BCG trials "against tuberculo-
sis." The findings of Abrahams (') bolstered
by the work of Edwards ( 13) and Smith ( 22 )
indicate that BCG vaccination (or other my-
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cobacterial infection) can stimulate an ex-
isting CMI as well as inducing CMI towards
co-introduced antigen X.

In the CMI response involving lympho-
cyte mediators, two general classes of cells
participate: sensitized lymphocytes and
macrophages. Activated macrophages ex-
hibit an enhanced ability to effect non-spe-
cific killing of a variety of bacteria and, even,
tumor cells. In fact, that is the basis for
courses of immunotherapy aimed at killing
tumor cells by the adjuvant action of living
BCG [for general discussion see (")]. The
Convit approach to immunotherapy, then,
has in its favor a well-established event: the
adjuvant effect of living mycobacteria (BCG
vaccine) where the specificity for leprosy ba-
cilli comes from the leprosy bacilli, them-
selves present to function as antigen(s) X in
the adjuvant event(s).

From what we know today about the ca-
pacities of certain bacteria and/or their de-
rivatives to enhance CMI and HI ("), it
would seem that the work of the Caracas
group should be followed with profound in-
terest and encouragement. Despite the fact
that there are immunologic complexities as-
sociated with the "leprosy spectrum" and
despite the fact that detailed interactions
that lead to immunosuppression and im-
munopotentiation are far from understood
at the level of molecular signals and their
cellular receptors, the well-established ef-
fects of adjuvants on human population are
real enough to justify efforts at immuno-
therapy in leprosy. In public health in par-
ticular and in science in general there are
often times when half a loaf is better than
none.

-Lane Barksdale, Ph.D.
Leprosy Research Group
Department of Microbiology
New York University School of

Medicine and Medical Center
550 First Avenue
New York, NY 10016, U.S.A.
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In Vitro Lymphocyte Stimulation in an Approach to
Study the Expression of HLA-encoded Genes

Predisposing to Tuberculoid Leprosy

TO THE EDITOR:

Since the original observations that mu-
rine major histocompatibility complex lo-
cated genes control susceptibility to Gross
leukemia virus ( 5 ) and regulate—Ir genes—
the immune response to synthetic polypep-
tides ( 6), a search for relationships between
HLA and infectious diseases in man was
made.

Especially in leprosy such a search ap-
peared to be rewarding. The existence of
HLA-encoded genes, contributing to the
susceptibility to tuberculoid leprosy, was
shown as well by means of population stud-
ies, as by means of family studies ( 3). The
latter studies showed a recessive mode of
inheritance of the susceptibility trait. Al-
though the involvement of HLA-encoded
Ir genes is supposed to underlie the obser-
vations made, no formal proof of this sup-
position has been obtained as yet.

One of the most reliable test systems cur-
rently used to study the expression of Ir
genes in vitro is the lymphocyte transfor-
mation test (LTT) "). The LTT mea-
sures the proliferative response of mono-
nuclear cells, obtained from peripheral
blood, in the presence of antigens. Healthy
contacts of leprosy patients are known to
show variability in this proliferative re-
sponse after stimulation with Mycobacte-
rium leprae antigens ( 7 ). Since clinical ob-

servations indicate that an in vitro
proliferative response to .11. leprae corre-
lates with a state of hypersensitivity to .11.
leprae, it could well be that the individual
variability in the LTT reflects the differ-
ential expression of HLA-encoded genetic
factors, previously described to predispose
to tuberculoid leprosy.

To test the above-mentioned hypothesis,
we tested in the LTT healthy siblings (sibs)
of tuberculoid leprosy patients who were
either fully HLA-identical with their tub-
erculoid leprosy-affected sibs or HLA non-
identical with their tuberculoid sibs. This
grouping was based on the recessive mode
of inheritance, reasoning that only the fully
HLA-identical sibs would carry the genetic
make-up predisposing to tuberculoid lep-
rosy. All individuals tested were derived
from multicase tuberculoid leprosy fami-
lies which were collected in Whardha Dis-
trict, Maharashtra, India, in collaboration
with Dr. N. K. Mehra (AIIMS, New Delhi).

The segregation pattern of parental HLA-
haplotypes has been reported previously (u).
The mononuclear cells used for LTT were
isolated on a Ficoll-Isopaque density gra-
dient and successfully frozen in a freezing
medium containing dimethylsulfoxide (10%
in culture medium). For the freezing pro-
cedure a polystyrene box, containing 1 ml
plastic ampules tilled with the cells in freez-
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