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It is a well-established fact that high in-
travenous doses of certain mycobacteria can
induce a state of anergy and an inability to
respond to the same as well as other related
antigens in mice ('"2%27). The route of
administration of Mycobacterium leprae in-
fluenced the type of immune response in
mice; the intradermal (i.d.) route gave rise
to delayed-type hypersensitivity (DTH) and
the intravenous (i.v.) route led to immu-
nological tolerance (*?). These authors have
also demonstrated that M. /leprae does not
lose its immunogenicity even after heat-kill-
ing at 100°C, to evoke M. leprae-specific
DTH response (*?).

In our earlier studies, we have demon-
strated that the strain ICRC bacilli (leprosy-
derived mycobacteria, LDM), unlike other
cultivable mycobacteria, did not lose their
immunogenicity in mice after heat-killing
at 100°C —a characteristic similar to M. lep-
rae (*>> '8). The ICRC bacilli evoked a DTH
response against M. leprae as assayed by
foot pad swelling (?), a test commonly used
for other mycobacteria by several workers
(33:30.31.33) 1t was also found that the im-
munity induced by the ICRC bacilli against
M. leprae could be adoptively transferred
to normal mice by sensitized splenocytes (3).

The present investigation was further de-
signed to study a) the effect of the route of
immunization to ICRC bacilli, b) the pos-
sible “transfer” of tolerance induced by i.v.
injection of ICRC bacilli/M. leprae, c) the
ability to break the M. leprae-induced tol-
erance by immunization with ICRC bacilli
or BCG, and d) to examine the antigenicity
of another ICRC strain, C-75 ('8).
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MATERIALS AND METHODS

The method of sensitization of mice and
the measurement of foot-pad thickness are

essentially the same as described earlier
(2, 30: 31; 33).

Mice

Inbred strains of female BALB/c mice 7—-
10 weeks of age, bred at the Cancer Research
Institute, Bombay, India, were used for the
experiments.

Antigens

Origins of ICRC bacilli—strains C-44 and
C-75. The ICRC (Indian Cancer Research
Centre) strains were derived from human
lepromatous nodules and grown in Dubos
modified medium (°). The strain number
corresponds to the biopsy processed and
successfully grown ““in vitro.” The strain
C-44 was isolated in 1969 from a lepro-
matous patient (no. 65801), while strain
C-75 was isolated in 1982 from the lepro-
matous nodule of a “DDS resistant™ patient
(no. 2724). Strain C-44 was used to prepare
the antileprosy vaccine (irradiated) and was
found to evoke lepromin conversion in le-
promatous leprosy patients and healthy vol-
unteers. The skin test antigen of this strain
evoked negative Mitsuda responses in these
patients, like lepromin (* % 2 13), Biochem-
ically, both of these strains have been found
to show M. avium intracellulare character-
istics ('9).

Method of preparation of antigens. M.
leprae. Heat-killed (Hk) M. leprae (2 x 107
bacilli/mouse) was used for both the im-
munization and tolerance experiments and
was prepared from the stock concentrate
kindly supplied by Dr. R. J. W. Rees, Head,
Laboratory for Leprosy and Mycobacterial
Research, Medical Research Council, Lon-
don. The eliciting antigen, lepromin (Mit-
suda), was prepared by appropriate dilution
(3 x 107/foot pad) of stock concentrate in
normal saline.

ICRC bacilli. The two strains of ICRC
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bacilli (C-44 and C-75) used for immuni-
zation or for inducing tolerance were irra-
diated at 150 Krads in a *°Co-gamma cell.
The immunizing dose was 2 X 107 bacilli/
mouse. The eliciting antigens of the two
strains (ICRCins) were prepared by auto-
claving the bacilli, and were processed in
the same manner as for Mitsuda-type lep-
romin. The dose of ICRCins injected was
3 x 107 bacilli/foot pad.

Experimental protocols

Assessment of effect of various routes of
injection of ICRC on the DTH response to
ICRCin and lepromin. Four groups of not
less than six mice each were injected with
3 x 107 bacilli (C-44 irradiated, Irr.) in a
volume of 0.1 ml by four different routes,
i.e., intradermal (i.d.), intravenous (i.v.), in-
traperitoneal (i.p.), and subcutaneous (s.c.),
at day 0. The i.d. and s.c. injections were
given on the flank. The i.v. injection was
given through the tail vein. Mice were chal-
lenged in the foot pad separately with lep-
romin and the two ICRC antigens on day
28, and the foot pad enlargement (FPE) was
measured with dial calipers just before and
24 hr and 48 hr after challenge. There was
a maximum FPE after 48 hr and the cor-
rected (Corr.) FPE was calculated by sub-
tracting the mean FPE in nonimmunized
mice from that of the immunized mice.

Induction of DTH tolerance to ICRC ba-
cilli and M. leprae and its adoptive transfer.
The protocol of this experiment is shown
in Figure 1. The adoptive transfer of tol-
erance was carried out by the method de-
scribed earlier (!). A previous experiment
on the effect of routes of administration of
the ICRC bacilli showed that the i.v. route
produced maximum tolerance in mice.
Therefore, the spleen cells from mice in-
jected by the i.v. route with M. leprae and
ICRC bacilli (C-75 strain) were used in an
adoptive transfer study in presensitized
mice. There were 3 recipient groups con-
sisting of 7 mice each, out of which 2 groups
were sensitized by the i.d. route with 2 X
107 ICRC bacilli (Irr. C-75 strain) and 1
group was injected with saline. The donors
were two groups of mice made tolerant by
i.v. administration of either 2 x 107 ICRC
bacilli (Irr. C-75 strain) or M. leprae (HK).
At the end of 28 days, the donor mice were
killed by cervical dislocation, the spleens

International Journal of Leprosy

1986

BALB/C MICE-INDUCTION OF TOLERANCE WITH 2 X 107
BACILLI BY |I. V. ROUTE.

GROUP 1 GROUP L
(M_LEPRAE ) (C=75 Irr.)

DAY O

GROUP I
(CONTROL MICE)

TRANSFER OF 1 X 10°

DAY 28 ADOPTIVE TRANSFER OF
1 X 10° SPLEEN CELLS SPLEEN CELLS
TO
SENSITIZED SENSITIZED SENSITIZED NORMAL
MICE MICE MICE MICE
(C-751rr.) (C-751Irr.) (C-75 Irr.)

CHALLENGE THE RECIPIENT MICE WITHIN 2h OF TRANSFER
MEASUREMENT OF FP THICKNESS AT 0, 24 AND 48h

OF CHALLENGE; MAXIMUM RESPONSE AT 24h.

FiG. 1. Adoptive transfer of tolerance. The toler-
ance induced by i.v. injection of both Hk M. leprae
and irradiated C-75 strains of ICRC bacilli were adop-
tively transferred by spleen cells (1 x 10%) to recipient
mice sensitized 28 days before with C-75 (Irr.) bacilli.
Similarly, spleen cells from nonsensitized (saline in-
jected) mice were also transferred to presensitized (C-75
Irr.) as well as nonsensitized recipients. All of the re-
cipients were challenged in the foot pads with lepro-
min, C-44 ICRCin or C-75 ICRCin within 2 hr of cell
transfer.

dissected, and a cell suspension was pre-
pared in normal saline (**:2%). The viability
of'the cells was estimated by the 0.2% trypan
blue dye exclusion method, and cells with
90% viability were used. The spleen cells
(1 x 108®) suspended in 0.1 ml saline were
injected through the tail vein into recipients.
They were then challenged separately with
lepromin and the two ICRC antigens im-
mediately (within 2 hr of cell transfer). The
foot pad swelling was measured just before
and also 24 hr and 48 hr after challenge. In
these experiments, a maximum foot pad
swelling was observed at 24 hr and, hence,
we report these values. The transfer of spleen
cells from control (nonsensitized) to intra-
dermally sensitized recipient mice provided
a positive control for the experiment. Sim-
ilarly, spleen cells were also transferred from
nonsensitized donors to nonsensitized re-
cipients.

Induction of tolerance by M. leprae and
recovery by ICRC bacilli, BCG, and M. lep-
rae. The method described by Shepard, et
al. (*3) was followed. Four groups of mice
were injected i.v. with 2 X 107 M. leprae
(Hk) at day 0. Seven days later, these mice
were immunized i.d. with either 2 x 107 M.
leprae (Hk), ICRC bacilli (Irr. C-44 or C-75),
or 6 x 10° live BCG. At day 7, a new set
of mice were also injected i.v. with M. lep-
rae. They were all challenged in the foot pad
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TABLE 1. Tolerance according to routes of injection.?
2-Day Corr. FPE
Groups Routes Test antigens (x1072 mm) % Tolerance p®
median values
A id. Lepromin 24 — -
C-44 ICRCin 26 — —
C-75 ICRCin 36 — —
B v Lepromin 6 75 0.00009
C-44 ICRCin 15 42 0.023
C-75 ICRCin 17 53 0.0016
C i.p Lepromin 9 63 0.0003
C-44 ICRCin 19 27 0.003
C-75 ICRCin 19 47 0.005
D s.C Lepromin 15 38 0.0012
C-44 ICRCin 16 38 0.0012
C-75 ICRCin 14 61 0.002

a Mice were injected with Irr. ICRC C-44 bacilli (2 x 107 bacilli) by i.d., i.v., i.p., and s.c. routes at day O,
and challenged at day 28 with lepromin, C-44 ICRCin and C-75 ICRCin (3 x 107 bacilli) in the foot pads.
® Probability values for each group against i.d. injected group; values are for a two-tailed test.

with lepromin and the two ICRC antigens
28 days after i.d. immunization, and the
foot-pad thickness was measured as before.

In all of these experiments, the nonsen-
sitized mice on challenge showed more or
less similar foot-pad thickness to all three
test antigens and, hence, we represent only
the lepromin values in all the graphs.

The differences between the groups were
assessed by the two-tailed Mann-Whitney
U test (with exact allowance for tied values)
using a computer program derived from
Hill and Peto ('°).

RESULTS

Effect of the route of administration on
the degree of sensitization. The magnitude
of DTH in mice sensitized with the ICRC
bacilli by different routes of administration
is shown in Figure 2. The foot-pad re-
sponses against the test antigens, lepromin
and ICRCins (C-44/C-75), showed that there
was significant sensitization against all of
the antigens in i.d. injected mice. The me-
dian FPE against lepromin was 24 (X102
mm); that against C-44 ICRCin was 26; and
for the C-75 strain, it was 36. On the other
hand, there was significant reduction in the
foot-pad swelling in the remaining three
groups of mice injected i.v., i.p., or s.c.,
indicating suppression of DTH responses.
In the i.v. injected mice, the median FPE
for the three test antigens ranged from 6—
17; in the i.p. injected mice it was 9-19; and
in s.c. injected mice it ranged from 14-16.

The percent tolerance for the three test an-
tigens, as calculated by Shepard’s formula
(3%), ranged from 42%-75%, 27%—63%, and
38%—-61% in i.v., i.p., and s.c. routes, re-
spectively (Table 1).

Adoptive transfer of tolerance: mice in-
jected with C-75 Irr. This series consisted
of four sets of experiments, and the results
are shown in Figure 3. It was observed that
transfer of normal spleen cells to C-75 (Irr.)
i.d. sensitized mice had no effect on FPE to
lepromin, ICRCin C-44, or ICRCin C-75;
the median FPE being 33, 43, and 35 X
1072 mm, respectively. On transfer of spleen
cells from C-75 i.v. injected mice to C-75
i.d. sensitized mice, the FPE on challenge
was significantly decreased to 5, 6, and 4 X
1072 mm to lepromin, C-44, and C-75 an-
tigens (suppression effect was 88%, 88%, and
91%), respectively.

In the third group, spleen cells from M.
leprae (i.v.) tolerized mice were transferred
to C-75 i.d. sensitized mice and here again,
there was reduction in the foot-pad swelling.
The median values for lepromin, C-44, and
C-75 antigens were 19, 16, and 18 x 1072
mm with percent suppressions 0of 42%, 60%,
and 49%, respectively. On transfer of spleen
cells from nonsensitized donors to nonsen-
sitized recipients, the FPE produced against
all three antigens was less than 10 x 1072
mm as median values.

The experiment has demonstrated that
spleen cells from i.v. tolerized mice, on
transfer to sensitized recipients, have effec-
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FiG. 2. FPE in mice: comparison of routes of injection of C-44 Irr. bacilli (2 x 107). Four sets of mice were
injected each with 2 x 107 C-44 bacilli (Irr.) by the i.d., i.v., i.p., and s.c. routes at day 0. At day 28, they were
challenged separately by lepromin and the two ICRC antigens (C-44 and C-75) in the foot pads (3 x 107/foot
pad). The 48 hr corrected FPE against the three antigens is shown. Controls are mice injected with saline and
tested for sensitivity against the three test antigens. Since the responses in saline-injected mice to the three
antigens were more or less the same, only foot pad responses to lepromin are represented in the graph. The line

in each scatterogram indicates the mean FPE value.

tively suppressed the DTH response. Thus,
the suppressor effect brought about by i.v.
injection of both M. leprae and ICRC strains
could be adoptively transferred in the mouse
system.

Induction of tolerance by M. leprae and
its recovery by ICRC strains (C-44/C-75),
BCG, and M. leprae. This experiment was
done in order to find out whether the M.
leprae-induced tolerance could be broken
by i.d. sensitization with ICRC bacilli, BCG,
or M. leprae itself.

Figure 4 shows the results of this exper-
iment. In the first group, mice received only
M. leprae (Hk) i.v. at day 7 and the median
values of FPE at 48 hr remained low (lep-
romin 3, C-44 ICRCin 6, and C-75
ICRCin= 3 x 1072 mm), indicating
suppression of DTH response following i.v.
injection of M. leprae. The three groups of
mice made tolerant at day O by i.v. injection

of M. leprae and sensitized i.d. at day 7 with
either of the two ICRC strains or with BCG
showed increases in FPE upon challenge
with the test antigens. Thus, in the C-44-
sensitized mice the FPE to lepromin had
increased from 3 to 14. In the C-75-sensi-
tized mice, it increased from 3 to 29, and
in the BCG-sensitized mice, it increased
from 3 to 28, indicating that the two ICRC
strains and BCG were equally effective in
partially breaking M. leprae-induced toler-
ance. In the last group, it was demonstrated
that the i.d. sensitization with M. leprae had
no effect on M. leprae-induced tolerance,
and the FPE values to the three test antigens
were below 10. The probability (p) values
for the differences between the M. leprae-
sensitized group and the C-44/C-75- and
BCG-sensitized groups are presented in Ta-
ble 2. The recoveries from tolerance after
C-44 immunization to lepromin, C-44
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FiG. 3.

FPE after adoptive transfer of tolerance to sensitized mice. About 1 x 10® spleen cells in saline,

obtained from nonsensitized and tolerant mice, were injected through the tail vein in a volume of 0.1 ml into
sensitized as well as nonsensitized mice. The recipients were challenged separately with lepromin, C-44 ICRCin,
and C-75 ICRCin (3 x 107) within 2 hr of cell transfer. Maximum FPE was obtained at 24 hr. Controls are

mice injected with saline.

ICRCin, and C-75 ICRCin were 58%, 81%,
and 56%, respectively. After C-75 immu-
nization, it was 66%, 69%, and 78%, and
after BCG immunization it was 78%, 76%,
and 86%, respectively. In the tolerant mice
sensitized with M. leprae, the recovery of
tolerance to the three test antigens was only
13%, 17%, and 13%, respectively. These re-
sults indicate that, like BCG, the cultivable
leprosy-derived mycobacteria (C-44 and
C-75 ICRC strains) were equally effective
in breaking M. leprae-induced tolerance.
Thus, efficacy in recovery from M. leprae-
induced tolerance was of the order: BCG >
C-75 > C-44 strains of ICRC bacilli.

DISCUSSION

The route of injection of an antigen mark-
edly affects the type and magnitude of the

immune response, as observed by many
workers (5 '0-22:23)_ The intradermal admin-
istration of M. leprae antigens induced de-
layed-type hypersensitivity in mice, while
the intravenous route led to immunological
tolerance or unresponsiveness as deter-
mined by the foot pad enlargement method
(33). ICRC bacilli show the same character-
istics as M. leprae in inducing DTH when
administered by the i.d. route, and in in-
ducing tolerance when given i.v., i.p., or s.c.
Similarly, ICRC bacilli, like M. leprae and
unlike many other cultivable mycobacteria,
do not lose their immunogenicity in mice
even after heat-killing at 100°C (> '8).

The superiority of the i.d. route for sen-
sitizing mice against bacterial antigens was
reported long ago ('7). Whether the antigen-
presenting cells, such as Langerhans’ cells
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FiG. 4. FPE after M. leprae tolerance and the challenge of tolerance with various antigens. Initially four sets
of mice were selected, and all received Hk M. leprae (2 x 107 bacilli) i.v. at day 0. At day 7, all mice were
sensitized i.d. by any of the four antigens, i.e., irradiated C-44 bacilli, Irr. C-75 bacilli, live BCG, or Hk M.
leprae. A new set of mice received only M. leprae i.v. at day 7 as shown in the first column. All mice were
injected into the foot pads with lepromin and the two ICRC antigens 28 days after sensitization. The 48 hr foot
pad responses are shown. In controls (saline injected initially i.v. and then i.d.), only response to lepromin is

represented.

(LC), have any role in these immung re-
sponses is not clearly evident. However, a
reduction in the number of LC in lepro-
matous patients has been reported (*'?%),
and the observation is believed to be related
to M. leprae-specific immunosuppression.

The adoptive transfer experiments re-
vealed that the tolerance induced by i.v. in-
jection of Hk M. leprae or irradiated ICRC
bacilli could be adoptively transferred to
sensitized as well as nonsensitized mice
through splenocytes. In other words, i.d.
sensitization could be completely abrogated
by tolerized spleen cells i.v. There is no re-
port in the literature on the transfer of M.
leprae-induced tolerance to sensitized or
nonsensitized mice. Our findings are the first
attempt in this direction. We have dem-
onstrated that, like M. leprae, ICRC bacilli
also induced tolerance in mice by the i.v.
route, and that the suppression induced by
these two antigens could be adoptively
transferred to sensitized and nonsensitized
mice. The transfer of suppression induced

by M. lepraemurium (MIm) was recently re-
ported ('). It was observed that spleen cells
from BALB/c mice, injected s.c. with M/m,
when transferred, resulted in significantly
reduced resistance to M/m; recipients in
these experiments, however, were irradi-
ated. In contrast, the recipients in our series
were neither treated with cyclophospham-
ide nor exposed to sub-lethal irradiation.
Tolerance can often be broken by im-
munizing the tolerant animals with antigens
which crossreact with the tolerogen. BCG
has been used to break M. leprae tolerance
in mice (33). It has also been reported that
live BCG was the most effective among cul-
tivable mycobacteria in sensitizing mice to
foot pad challenge with M. leprae (3'). We
have earlier demonstrated that ICRC ba-
cilli, even in killed form, could sensitize mice
against M. leprae (*'%). We have examined
this quality of sharing of ““antigen behavior”
of M. leprae and ICRC strains in mice, also
by an attempt to break M. leprae-induced
tolerance. Like BCG, both of the ICRC
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TABLE 2. Challenge of M. leprae tolerance with i.d. sensitization with various antigens.
2-Day Corr.
. Immunizing antigen . . . FPE % 2
Groups id. + 7 days® Eliciting antigens' (x10-2 mm) Recovery P
median values
A C-44 Irr. Lepromin 14 58 0.0003
C-44 ICRCin 21 81 0.008
C-75 ICRCin 20 56 0.001
B C-75 Irr. Lepromin 29 66 0.00005
C-44 ICRCin 38 69 0.004
C-75 ICRCin 29 78 0.004
C BCG live Lepromin 28 78 0.00005
C-44 ICRCin 25 76 0.002
C-75 ICRCin 25 86 0.002
D M. leprae (Hk) Lepromin 5 17 -
C-44 ICRCin 3 13 —
C-75 ICRCin 4 13 -

» The four groups of mice were injected with Hk M. leprae (2 x 107 bacilli) by the i.v. route at day 0.
® At day 7, mice were sensitized by the i.d. route with Irr. C-44 ICRC bacilli, C-75 ICRC bacilli, live BCG,

or Hk M. leprae.

< Sensitivity was tested by foot pad injection of lepromin, C-44 ICRCin or C-75 ICRCin 28 days after

sensitization.
4 Probability values are for a two-tailed test.

strains in killed form are effective in break-
ing M. leprae tolerance. As observed by
Shepard, et al. (*?), i.d. immunization with
M. leprae could not terminate (abolish) the
tolerance induced by the same antigen i.v.

Suppressor cells are often implicated in
T-cell tolerance in many infections (7 '4),
but there is no evidence to show an active
role of suppressor T cells in the immune
tolerance in leprosy. However, an increase
in the suppressor T-lymphocyte subpopu-
lation has been reported by many workers
(> 1'5). An adherent suppressor activity in
lepromatous leprosy patients, presumably
due to monocytes, has also been reported
(®%2%). In experimental mycobacteroses, i.v.
injections have been made of antigen-pro-
duced suppressor cells consisting of both T
cells and macrophages (° '°-3%) and, in the
case of M. lepraemurium, it was observed
that the route of infection produced T cells
of different phenotypes mediating two types
of cellular immune responses (> 23).

On the basis of the present observations,
it may be pointed out that the i.v. injection
of M. leprae and ICRC bacilli generated
suppressor cells, and this could be con-
firmed by the suppression of DTH which
these cells brought about in the recipients
after adoptive transfers. Whether these sup-
pressor cells are T cells or a mixture of T
cells and macrophages is yet to be worked

out. The presence of specifically sensitized
cells in the spleen after i.d. injection of ICRC
bacilli was already confirmed by adoptive
transfer of immunity to nonsensitized mice
).

SUMMARY

ICRC bacilli, the cultivable leprosy-de-
rived mycobacteria, isolated from lepro-
matous nodules of leprosy patients were
found to be immunogenic in BALB/c mice
at a dose of 2 x 107 acid-fast bacilli when
injected by the intradermal (i.d.) route. The
sensitization to lepromin and ICRC anti-
gens was measured by the foot pad enlarge-
ment (FPE) method. The same dose of ba-
cilli when injected by intravenous (i.v.),
intraperitoneal, and subcutaneous routes
induced immune tolerance in mice as in-
dicated by reduction in the FPE to the test
antigens. The spleen cells obtained after i.v.
injection of ICRC bacilli/Mycobacterium
leprae after adoptive transfer brought about
suppression of delayed-type hypersensitiv-
ity in sensitized as well as nonsensitized re-
cipients, indicating production of suppres-
sor cells after i.v. injection. Similarly, the
tolerance induced by i.v. injection of M.
leprae in mice could be partially converted
to immunity by i.d. sensitization with live
BCG and two strains of ICRC bacilli (C-44
and C-75).
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RESUMEN

Se encontrd que los bacilos ICRC aislados de los
nddulos lepromatosos de pacientes con lepra, son in-
munogénicos en ratones BALB/c a dosis de 2 x 107
bacilos por la via intradérmica (i.d.). La sensibilizacion
a la lepromina y al antigeno ICRC se midi6 por el
método del engrosamiento de la almohadilla plantar.
La misma dosis de bacilos inoculada por la via intra-
venosa (i.v.), intraperitoneal, o subcutanea, indujo una
tolerancia inmunoldgica en los ratones que pudo ser
medida por la reduccion en el engrosamiento plantar
al inyectar los antigenos de prueba. Las células de bazo
obtenidas de ratones inoculados con bacilos ICRC o
con Mycobacterium leprae indujeron, por transferencia
adoptiva, supresion de la hipersensibilidad tardia tanto
en los recipientes sensibilizados como en los no sen-
sibilizados, indicando que la inyeccion i.v. de estos
bacilos indujo la produccion de células supresoras. La
tolerancia inducida en los ratones por la inyeccion i.v.
de M. leprae pudo ser parcialmente convertida a in-
munidad, por la administracion i.d. de BCG vivo y de
2 cepas de los bacilos ICRC (C-44 y C-75).

RESUME

On a observé que les bacilles ICRC, qui sont des
mycobactéries dérivées de la lépre mais cultivables,
isolées a partir de nodules lépromateux de malades,
étaient immunogéniques chez les souris BALB/c a la
dose de 2 x 107 bacilles acido-résistants injectés par
voie intradermique. L’induction d‘une sensibilité a la
lépromine et aux antigénes ICRC a été mesurée par la
méthode d’empatement du coussinet plantaire de la
souris (FPE). La méme dose de bacilles, lorsqu’elle était
injectée par voies intraveineuse, intrapéritonéale, ou
sous-cutanée, entrainait une tolérance immunitaire de
la souris, ainsi qu’on a pu le mettre en évidence par la
réduction de I’empéatement du coussinet plantaire. Les
cellules spléniques obtenues peu aprés injection intra-
veineuse de bacilles ICRC/Mycobacterium leprae aprés
transfert, a entrainé la quasi suppression de I’hyper-
sensibilité de type retardé, et ceci aussi bien chez les
animaux sensibilisés que chez ceux qui ne ’avaient pas
été. Cette observation indique qu’il y a production de
cellules suppressives aprés injection intraveineuse. De
méme, la tolérance induite par I'injection intraveincuse
de M. leprae chez la souris peut étre transformée par-
tiellement en immunité par une sensibilisation intra-
dermique avec du BCG vivant, de méme qu’avec deux
souches de bacilles ICRC (C-44 et C-75).
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