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Induction of Lepromin Positivity in Monkeys by a
Candidate Antileprosy Vaccine: Mycobacterium habana
TO THE EDITOR:
The delayed-type hypersensitivity (DTH)
response is employed as one parameter to
assess the efficacy of antileprosy vaccines.
The late lepromin reaction (Mitsuda type)
is reported to correlate well with host resistance to Mycobacterium leprae ( 4 ' 7 15 Such
a reaction indicates the presence of delayed
hypersensitivity to antigen, and means that
the patient can mount a cell-mediated immune (CMI) response to M. leprae (14.16).
Anergic lepromatous (LL) leprosy patients
who are lepromin negative may shift their
lepromin status, upon vaccination, to the
positive side. The premise on which vaccines could be tested for their therapeutic
efficacy is the induction of lepromin positivity in lepromin-negative individuals.
Such studies are carried out in nonhuman
primates before human trial due to their
phylogenetic relatedness. Leprosy has been
successfully produced/acquired in monkeys
( 6 . ' 7 ) like human beings, hence leprominnegative monkeys have been employed in
the present study to evaluate the DTH response of a gamma-irradiated antileprosy
vaccine, M. habana, against M. leprae antigens.
The experiments were conducted in Indian rhesus (Macaca mulatta) and langur
(Presbytis entellus) monkeys weighing 4-6
kg and initially found to be lepromin and
tuberculin negative. These monkeys were
vaccinated intradermally (i.d.) with gamma-irradiated M. habana (`'°cobalt source
at 300 Krads) at a dose of 1.5 mg moist
'

).

weight of bacilli 63.3 pg protein or 6.27
x 10 8 acid-fast bacilli (AFB) per animal.
Normally, 4 weeks after vaccination these
animals were challenged with Mitsuda lepromin (1.6 x 10 8 bacilli/nil) on the volar
surface of the forearm. The test site was
identified by tattooing India ink around the
spot. The DTH responses were recorded at
4 weeks after lepromin challenge, and an
induration ^ 3 mm was denoted as a positive Mitsuda reaction ('°). A series of experiments were performed to study the DTH
of this vaccine.
The first experiment of the series was performed in 16 lepromin-negative rhesus
monkeys, 13 of which were vaccinated and
3 of which were kept as unvaccinated controls receiving placebo only. These animals
were challenged with lepromin on the 28th
day after vaccination. After the first vaccination and lepromin testing, the leprominnegative monkeys were revaccinated with
the same doses of vaccine after an arbitrary
period of 7 months and again retested with
lepromin.
In the second experiment, four leprominnegative monkeys were vaccinated i.d. with
the same doses and challenged with lepromin after 28 days. The lepromin-positive
indurations of these monkeys were biopsied
and examined histopathologically. These
monkeys were revaccinated after 7 months
and retested with lepromin.
The third experiment was conducted in
8 lepromin-negative Indian langur monkeys, 5 of which were vaccinated and 3 of
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TABLE 2. Lepromin conversion status of
TABLE 1. Lepromin conversion status of
rhesus monkeys (Macaca mulatta) after sin- langur monkeys (Presbytis entellus) afterfour
gle and double vaccination with gamma-ir- successive vaccinations 4 months apart with
gamma-irradiated M. habana vaccine."
radiated M. habana vaccine."
Experiment
no.

Monkey
no.

1

1737
1752
2519
2759
2761
2798
2749"
2279"
2753"
1727"
2529"
2757"
2775
2311
2376
2993
2995

Mitsuda reaction
(mm diameter) in
vaccination
1
8.5
5.0
4.5
3.5
5.0
7.0

2

4.2
4.4
3.8

Monkey
no.
4776
4778
4784
4786
4787

Mitsuda reaction (mm diameter)
in vaccination
3^4

3.5

8.0
3.5
6.0

6.0

20.0

Langur monkeys were vaccinated with 1.5 mg moist
weight of culture 6.27 x 10 8 -= 63.3 gg protein of
gamma-irradiated M. habana in the deltoid region of
right hand.

the initial vaccination led to Mitsuda positivity in 46% of the animals. After a second
5.0
2
6.0
vaccination, 69.2% of the animals were Mit11.5
3.5
suda positive. In the second experiment with
3.2
5.0
rhesus monkeys, 75% of the animals became lepromin positive after the first vacMonkeys were vaccinated with 1.5 mg moist weight
cination, and after the second vaccination,
of culture 6.27 x 10" bacilli 63.3 gg protein of
gamma-irradiated Af. habana in the deltoid region of the previous lepromin-positive animals
showed a strong Mitsuda reaction at the test
right hand. Second vaccination was done 7 months
after first vaccination.
site, but the one lepromin-negative monkey
Only these lepromin-negative monkeys after first remained negative even after the second
vaccination were given a second vaccination.,
vaccination (Table 1).
Two successive i.d. vaccinations did not
which were kept as controls on placebo. The change the immune status of the langurs,
experimental groups of monkeys received and they remained lepromin negative. The
four vaccinations and lepromin testing after third and fourth vaccinations produced 40%
each vaccination.
and 80% Mitsuda positivity, respectively
A leukocyte migration inhibition test (Table 2). The control groups of animals
(LMIT) was conducted with sensitized vi- receiving placebos throughout remained
able (95% viability) peripheral blood cells lepromin negative. The lepromin-positive
obtained from vaccinated as well as normal status of these animals was retested after 1
animals of the control group. Two antigens, year and I1/2 years of the initial vaccination.
lepromin [Dharmendra containing 1 x 10 7 They were found to be lepromin positive
bacilli ("), obtained from U. Sen Gupta, up to 11/2 years after the initial vaccination
JALMA Institute for Leprosy, Agra, India] and will be followed further.
and habinin (prepared from M. habana on
The Mitsuda-positive granulomatous
the lines of Dharmendra antigen) were used nodule on histopathological examination
in the LMIT. The percent inhibition was revealed a fairly abundant number of lymcalculated on the basis of the values of areas phocytes, epithelioid cells, and a few neuof migration with or without antigen. An trophils. The appearance of the nodule was
inhibition of 20% or more was considered more like a tuberculoid granuloma. Only
significant. ( 9 ).
lepromin-negative rhesus and langur monIntradermal vaccination with gamma-ir- keys were included in the study, hence hisradiated M. habana led to the formation of topathology prior to vaccination was not
local ulcers like those produced by BCG done.
which healed in a week to 10 days' time. In
There was 46.25% and 35.93% inhibition
the first experiment with rhesus monkeys, of migration of sensitized leukocytes with
"
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homologous (habanin) and heterologous
(lepromin) antigens, respectively. The unsensitized leukocytes from normal animals
before experimentation did not show any
observable inhibition of migration, indicating that vaccination with M. habana induced the CMI responses in the monkeys.
Monkeys generally have been found to be
lepromin negative, and their lepromin negativity does not have the same predictive
value for susceptibility to lepromatous disease as is the case for humans. It is obviously not clear why many presumably unexposed humans have positive lepromin tests,
while unexposed monkeys do not ('). The
vaccination-induced lepromin positivity in
the individual monkey is considerably variable but leads to the conclusion that crossreactivity does exist between M. habana and
M. leprae. This finding is in accordance with
the observations made by Chirmule, et al.
2 ) who also showed that administration of
a single dose of the ICRC vaccine brought
about Mitsuda lepromin positivity in 80%
of their langur monkeys. However, in our
observations, single and double doses of M.
habana vaccine could not produce any
change in the lepromin status of our langur
monkeys. This possibly may be due to the
individual immune status of the monkeys,
because all of our langurs were initially lepromin negative while 3 out of 8 monkeys
used by Chirmule, et al. 2 ) were Mitsuda
positive before vaccination. M. habana also
has strong cross-protectivity against M. leprae 13 ( ICRC does not), therefore crossreactivity in DTH responses may not be due
to only group antigens but may be due to
some more common antigenic determinants with M. leprae. In other studies it has
been proven beyond doubt that M. habana
shares some common and specific epitopes
with M. leprae, particularly with regard to
the 65-, 35-, and 18-kDa protein epitopes.
It has the same class of heat-shock proteins
as does M. leprae 8, ' 2 ). The Mitsuda-positive DTH response provides additional
proof of its antigenic relatedness with M.
(

(

(
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leprae.
Mitsuda-positive granuloma histologically revealed tuberculoid-type granulomatous changes highly suggestive of similar
granulomatous changes in human tuberculoid (TT) leprosy patients where the patient
mounts a CMI response and bacillary elim-

ination is fast. Use of a human dose of lepromin in monkeys possibly may be the reason for the lower DTH response, since
animals require higher doses of tuberculin
( 5 ) and lepromin ('). The immune status of
langur monkeys is not well known, but they
are good animal models for several human
infectious diseases (personal communications), presumably due to their immune status. The requirement of several doses of
vaccine for producing lepromin positivity
in langurs possibly may be due to their immune status at a lower profile, like severely
immuno-depressed LL patients where five
to six doses of BCG plus M. leprae vaccine
are required to boost their immune status
(3 ).

The vaccine presently awaits the Indian
Drug Controller's permission for human trials.
—Naipal B. Singh, M.V.Sc., Ph.D.
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Reactions to Antigens from Actinomycetes Including
Mycobacterium leprae in Leprosy Patients
To THE EDITOR:
Several investigators have discussed the
possibility that contact with bacteria crossreacting with Mycobacterium leprae is of
importance for the development of leprosy
( 5 ). It has also been claimed that exposure
to such organisms influences the clinical type
of leprosy which develops ( 2 ). Not only mycobacteria, but also many other actinomycetes share antigens with the leprosy organism ( 4 ).
The present communication gives a brief
account of a study in which the humoral
and cellular immune responses in leprosy
patients and healthy controls to various actinomycetes antigens were investigated. The
effect of M. leprae antigens on the cellular
response to some of these antigens was also
studied.
Analyses of the humoral immune response. Sera from 51 leprosy patients (clin-

ical types are given in The Table) and 30
healthy controls from Sweden and Ethiopia
were analyzed, using antigen preparations
from 21 strains of Nocardia, Nocardiopsis,
Streptornyces, Streptoverticillium (collectively referred to as streptomycetes), from
four strains of Mycobacterium, and from M.
leprae. The serological method used was
immunodiffusion and the results are given
in The Table. The analyses demonstrated
that antibodies against antigens from streptomycetes are common in leprosy patients
as well as in healthy controls, while antibodies against mycobacteria only arc common in lepromatous patients, but not in tuberculoid or healthy controls.
Analyses of the cellular immune response.

The responses to the above-mentioned antigen preparations were analyzed by a lymphoproliferation assay (') using peripheral
blood mononuclear cells from six border-

