Mycobacterium lepraemurium Itself Does Not
Interfere with the in Vitro Lymphoproliferation
Induced by Concanavalin A

To THE EDITOR:

Mycobacteria are microorganisms that
penetrate the macrophages by active phago-
cytosis, and phagocytic killing is the only
mechanism known for the ““physiological™
destruction of these bacteria (*). Macro-
phages, however, although efficient in gen-
eral terms, have a limited capacity to de-
stroy pathogenic mycobacteria such as
Mycobacterium leprae and M. tuberculosis.
The microbicidal activity of macrophages
is highly potentiated by the effects of cell-

mediated immunity (CMI) through the sev-
cral lymphokines produced, among which
gamma-interferon (IFN-v) is of particular
relevance. IFN-vy-activated macrophages
exert clear deleterious effects on the leprosy
bacillus (°).

Patients with lepromatous leprosy devel-
op a specific loss of CMI to M. leprae an-
tigens, and although the reason for this is
still not well understood several tentative
explanations have been put forward. Fol-
lowing infection, M. leprae cells are cap-
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THE FIGURE. Proliferation of murine spleen cells
(1.5 x 10° cells in 1.0 ml of TCM) in response to the
stimulus with ConA (2 ug), MLM (15 x 10° bacilli),
or a mixture of MLM + ConA. Bars are the average
percent responses from a total of 12 mice, each assayed
individually in cultures set in quadruplicate.

tured by polymorphonuclear leukocytes
(PMNs) and macrophages. Despite the
heavy bactericidal armory of PMNs, the
combined circumstances of a short half-life
of the cells and a highly resistant mycobac-
terial surface make their participation in
controlling the infection not a determining
event. Once inside the macrophages, the fate
of M. leprae will depend upon the bacteri-
cidal efficiency of the cells tightly linked to
the mechanisms of CMI. Macrophages of
resistant individuals will destroy the bacilli,
arresting the progression of the disease. At
the same time, macrophages engaged in the
destruction of M. leprae might eventually
function as antigen-presenting cells (APCs).
Through APCs, M. leprae interact with and
activate M. leprae-reactive T cells, thus trig-
gering the mechanisms of CMI.

Susceptible individuals lack either effi-
cient macrophages or M. leprae-reactive T
cells, which leads to bacillary multiplication
and progression of the disease. It also has
been suggested ('°) that M. leprae might
preferentially activate reactive, type-2 help-
er T cells (Th2). Activated Th2 cells would,
in turn, abrogate the function of the cells
responsible for CMI (Thl). It is also pos-
sible that direct contact of M. leprae or its
products with M. leprae-reactive T cells
would lead to their blockage, thus prevent-
ing their subsequent activation by myco-
bacterial antigens when they are appropri-
ately presented by APCs.
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In support of this possibility, some groups
have shown that incubation of peripheral
blood mononuclear cells (PBMCs) from
healthy individuals, with M. leprae ('?), or
with mycobacterial products such as phe-
nolic glycolipid-I (?), arabinomannan ('), or
lepromin (°) renders the cells unable to pro-
liferate in response to several stimuli, in-
cluding mitogenic lectins such as concana-
valin A (ConA) and phytohemagglutinin
(PHA). PBMCs from patients with long-
lasting or untreated disease also are unable
to proliferate in vitro in response to ConA
and other stimuli, including lepromin and
M. leprae (7).

Murine leprosy, on the other hand, is a
discase of mice (and rats) that highly resem-
bles human leprosy with regard to immu-
nologic alterations. Because also in murine
leprosy a specific loss of CMI to M. leprae-
murium (MLM) arises, we decided to use
the dimethylthiazol diphenyltetrazolium
(MTT) colorimetric method of Mosmann
(®) to explore the possibility that MLM might
also interfere with the lymphocytes capa-
bility to proliferate in response to the stim-
ulus with ConA.

Experimental. Adult, albino NIH mice
were used as the source of spleen cells; NIH
mice are at least as susceptible to the infec-
tion with M. lepraemurium as BALB/c mice.
Cell suspensions were obtained according
to standard protocols using Hanks’ solution
(In Vitro, Mexico) with 0.05% gelatin and
20 IU/ml heparin to prepare and wash the
cells, and TC MEM (410-1100; GIBCO
Labs, Grand Island, New York, U.S.A.) me-
dium supplemented with 10% fetal calf se-
rum to culture them. The TC MEM also
contained gentamycin (100 ug/ml), phenol
red, and sodium bicarbonate to adjust the
pH to 7.6. Cultures were set in quadrupli-
cate in 24-well tissue culture plates; each set
of four wells contained a) 1.5 million cells
alone; b) the same amount of cells plus 2 ug
of ConA; c) the cells plus 15 x 10% M. le-
praemurium;, or d) a mixture of ConA and
MLM, in 1.0 ml of TC MEM.

Lymphoproliferation was assessed by
using the MTT colorimetric method of
Mosmann (°), with minor modifications.
Nonstimulated, ConA-activated, MLM-
stimulated, and ConA + MLM-stimulated
cultures were supplemented with 50 ul of
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MTT (3-[4, 5-dimethylthiazol-2-yl]-2, 5-
diphenyltetrazolium bromide) (M5655;
Sigma Chemical Co., St. Louis, Missouri,
U.S.A)) (7.5 mg MTT/ml PBS), reincubated
at 37°C for 120 min, and then harvested to
measure the amount of reduced MTT. To
do this, the entire contents of each culture
well was repeatedly refluxed with a pipetor,
collected and passed to a microcentrifuge
tube, and then centrifuged at 350-400 x g
for 5 min. After pouring off the supernatant
and wiping off the inner rim of the tube, it
was vortexed to loosen the cell pellet. Ex-
traction of the reduced color in the pellet
was done by adding 200 ul of 0.04 N HCI
in isopropanol, followed by energetic vor-
texing. After centrifugation (1500 X g X 5
min), a 0.15-ml aliquot of each supernatant
was placed in a clean ELISA plate and its
absorbance was read by a densitometer set
at 540 nm.

No statistical treatment of the data seemed
to be necessary to draw definitive conclu-
sions.

RESULTS AND DISCUSSION

Several independent experiments with a
total of 12 mice led to the results shown in
The Table (figures are mean MTT reduction
values read at 650 nm). Compared to the
resting, nonstimulated, spleen-cell cultures
(0.064 £+ 0.01, range 0.051-0.080), the cells
stimulated with ConA showed variable but
clearly higher MTT reduction values (0.247
+ 0.115, range 0.113-0.484). Cultures
stimulated with MLM behaved similar to
resting cultures (0.063 + 0.010, range 0.048—
0.078). Spleen cells stimulated with both
ConA and MLM gave MTT reduction val-
ues similar to those values obtained with
ConA (0.231 £ 0.118, range 0.097-0.473).

In summary, normal spleen cells re-
sponded well to the stimulus with ConA
(385% of the response of resting cells) but
showed no response to MLM whether vi-
able (freshly prepared) or heat-inactivated
(98% of the response of resting cells). Viable
or nonviable MLM did not significantly
modify the ConA-induced proliferative re-
sponse of the cells (94% of the response of
ConA activated cells, 360% of the response
of resting cells; The Figure). Thus, under
the conditions of the assay, the present re-
sults show (and confirm previous observa-
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THE TABLE. Effect of viable Mycobacte-
rium lepraemurium on the Con A-induced
proliferation of murine spleen cells (SC) from
normal mice.

% Value in
MTT reduction relation to
Group

(OD 650 nm) Group Group
1 11
SC alone 0.064 + 0.010* 100
SC + ConA 0.247 + 0.115 385 100
SC + MLM 0.063 = 0.010 98
SC + ConA
+ MLM 0.231 =+ 0.118 360 94

* Figures are the mean values (+ | standard devia-
tion) from 4 independent experiments, each with 3
animals individually assayed and set in quadruplicate.

tions by Lemieux, ¢z al. ()) that the mere
presence of MLM is not enough to affect
the ability of murine T cells to proliferate in
response to the mitogen ConA. The report-
ed lack of (or depressed) reactivity to ConA
of spleen cells from mice with long-lasting
murine leprosy (> #) must thus result from
a series of rather complex interactions be-
tween the bacteria and the entire set of cells
involved in the immunological handling of
the bacillus. It is possible that the use of
higher numbers of bacilli might lead to dif-
ferent results. However, considering that
spleen cells constitute a heterogenous pop-
ulation with only a portion of the cells re-
active to ConA, the ratio of 10 bacilli per
cell used in the present study seemed to be
appropriate to exclude or prevent unreal re-
sults attributable to an overdose of bacilli.
The proposition that immune suppression
in murine leprosy involves the participation
of sets of cells and complex interactive
mechanisms more than the mere presence
of MLM is supported by our previous re-
sults on macrophage activation in vivo (*2).
Mice infected with MLM develop a tran-
sient but marked state of macrophage ac-
tivation (cell-mediated immunity) that is
soon suppressed by as yet unraveled mech-
anisms when the number of bacilli in the
lesions is still very low. At late stages of the
infection however, higher numbers of ba-
cilli may additionally contribute to the non-
specific immunosuppression exhibited by
MLM-infected animals. The MTT test, al-
though less sensitive than the radioactive
method with tritiated thymidine, was sen-
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sitive enough to reliably assess the differ-
ences among the various systems investi-
gated.
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