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Human leprosy, caused by a noncultiv-
able mycobacterium, Mycobacterium lep-
rae, represents a model immunological dis-
order. The immune responses of leprosy
patients during the course of the natural in-
fection have been extensively studied over
the last decade ('°-'%). It is now well estab-
lished that protection against the disease in
healthy subjects and the localized nature of
tuberculoid leprosy (TT) correlates directly
with specific cell-mediated immune re-
sponse (CMIR). On the other hand, specific
anergy of CMIR to M. leprae antigens is
seen in lepromatous leprosy (LL) patients,
and this is accompanied by an enhanced
humoral response to M. leprae-specific an-
tigens, to M. leprae anitgens crossreacting
with other mycobacteria, and to self com-
ponents (?). Humoral responses in tu-
berculoid leprosy are low. The mechanism
underlying this inverse relationship be-
tween cellular and humoral responses
evoked by M. leprae is still incompletely
understood. Recent evidence from our lab-
oratory indicates that suppressor-T cells may
play a role in switching off antibody re-
sponses in tuberculoid leprosy and the pau-
city of such regulatory T cells in LL patients
may underlie the enhanced humoral im-
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mune responses (‘% '?). Clearly, direct stud-
ies aimed at understanding the basis of these
dysregulated B-cell responses are required.

The present study was undertaken to
evaluate the function of B cells in patients
across the leprosy spectrum. Both in vitro
antibody synthesis and DNA synthesis by
B cells were examined using pokeweed mi-
togen (PWM), a T-cell dependent B-cell ac-
tivator (°), and Formalin-treated Staphylo-
coccus aureus Cowan 1 (FSA), which is
reported to stimulate B cells in a suppressor-
T-cell independent manner (3°).

MATERIALS AND METHODS
Subjects

Controls. Thirteen healthy volunteers,
matched for age and sex and ethnic origin
with the patients, were included as controls.

Patients. Eighteen lepromatous (LL), 8
borderline (BB) and 17 tuberculoid (TT)
leprosy patients attending the outpatient
clinics of the departments of dermatology
at the All India Institute of Medical Sciences
and the Safdarjang Hospital, New Delhi,
India, were included in the study. The pa-
tients were classified according to the Ridley
and Jopling classification (**) based on clin-
ical and histological features.

Culture conditions and assays

Culture medium. Complete culture me-
dium consisted of RPMI 1640 (GIBCO,
Grand Island, New York, U.S.A.) supple-
mented with 20 mM HEPES, 2 g/l sodium
bicarbonate, 100 U/ml penicillin, 100 ug/
ml streptomycin, 2 mM L-glutamine, 5 X
10~3 M 2-mercaptoethanol.

Separation of peripheral blood mononu-
clear cells. Peripheral blood mononuclear
cells (PMBC) were isolated from heparin-
ized venous peripheral blood by Ficoll-
Paque (Pharmacia Fine Chemicals, Upp-
sala, Sweden) gradient centrifugation (3).
PBMC were washed five times with Hank’s
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balanced salt solution (HBSS) (GIBCO)
containing 5% fetal calf serum (FCS). The
cells were resuspended in complete culture
medium and viability was checked by the
trypan blue dye exclusion method. Viability
was routinely > 95%.

The percent of sheep erythrocyte rosette
forming cells (mean = S.D.: LL =59 * 5.0,
BB=58 + 39 TT =61 * 4.2 and controls
= 62 + 3.6); surface immunoglobulin pos-
itive cells (mean + S.D.: LL = 16 *+ 2.5,
BB = 15.2 =+ 3.1, TT = 15.5 = 3.6 and
controls = 14.5 + 4.2) and nonspecific es-
terase-positive cells (mean = S.D.: LL =
18.6 + 22 BB=165+ 1.7, TT=17.2
2.0and controls = 18.1 £ 1.5) among PBMC
were enumerated.

Preparation of FSA. FSA was prepared
by the method of Kessler ('?). Briefly, iso-
lated colonies of S. aureus Cowan I strain
obtained from the Department of Micro-
biology, All India Institute of Medical Sci-
ences, New Delhi, were selected from sheep
blood agar plates. Mass culture was pre-
pared by overnight incubation at 37°C of
twice passaged bacteria in trypticase soy
broth (BBL, Microbiology Systems, Cock-
eysville, Maryland, U.S.A.). The bacteria
were harvested and washed in phosphate
buffered saline (PBS). A bacterial pellet from
a one-liter culture was resuspended in 30 ml
PBS, and the bacteria were treated with 1.5%
Formalin for 90 min at room temperature.
After washing with PBS, the bacteria were
killed at 80°C for 5 min and rapidly cooled
in an icewater bath for 5 min. After two
more washes in sterile PBS the concentra-
tion was adjusted to 10% (v/v). These For-
malin-treated and heat-killed bacteria were
stored at 4°C.

Lymphoproliferation. Four replicates of
10° PBMC in 100 ul of complete culture
medium with 10% human AB serum were
added per well in 96-well, round-bottom
tissue culture plates (NUNC, Intermed,
Denmark). Twenty-five ul of the optimal
concentration of PWM (1:250 v/v), FSA
(0.00625% v/v), or medium was added and
the cells were cultured for 6 days at 37°C in
a humidifed atmosphere of 5% CO, and 95%
air. Eighteen hr prior to termination of the
culture, 0.5 uCi of *H-methyl thymidine was
added to each well (Radiochemical Centre,
Amersham Corporation, Arlington Heights,

International Journal of Leprosy

1989

Illinois, U.S.A.; specific activity 2 Ci/
mMole). Harvesting was done on a semi-
automatic harvester (PHD cell harvester;
Cambridge Technology Inc., Cambridge,
Maryland, U.S.A.) using glass-fiber filters
(GF/C; Whatman, England). Radioactivity
was counted in a liquid scintillation counter
(Rack beta; LKB, Finland) using a toluene-
based scintillation cocktail.

In vitro antibody synthesis. The cultures
were set up in quadruplicate in 96-well, flat-
bottom tissue culture plates (NUNC); 2 x
107 cells in 200 ul culture medium with 10%
FCS were seeded per well. Then 50ul of me-
dium, PWM (1:50 v/v), or FSA (0.00625%
v/v) was added. The concentrations of mi-
togens were determined to be optimal in
preliminary experiments. The cells were in-
cubated at 37°C in a humidifed atmosphere
of 5% CO, and 95% air for 7 days. The
plates were then centrifuged at 400 x g x
10 min. The supernatants from replicates
were pooled and stored at -20°C until as-
sayed for immunoglobulins by enzyme-
linked immunosorbant assay (ELISA).

Estimation of class-specific immunoglob-
ulins by ELISA. Total immunoglobulins
(IgM/1gG/1gA) present in the culture su-
pernatants were estimated by sandwich
ELISA method (*%). Polystyrene plates
(NUNC Immunoplate I) were coated by
adding 200 ul/well of 5ug of rabbit anti-
human immunoglobulin heavy chain (y/u/«)
antibody (Dakopatts, Denmark) in 0.1 M
sodium carbonate buffer, pH 9.6, overnight
at 4°C. The wells were washed three times
in PBS containing 0.05% Tween 20 (Sigma
Chemical Co., St. Louis, Missouri, U.S.A.).
The unbound sites were blocked by incu-
bation with 2% BSA in PBS for 1-2 hr at
room temperature. The plates were washed
and 200 ul of sample supernatants or known
standards of human immunoglobulin heavy
chains (y/p/a) were added to each well. For
each test, three appropriate dilutions of the
culture supernatant and eight concentra-
tions ranging from 10 to 100 ng/ml of chro-
matographically purified heavy chains were
used. Dilutions were made in 1% BSA in
PBS/Tween. After incubation at room tem-
perature for 3 hr, the plates were washed
and incubated with corresponding anti-hu-
man Ig heavy-chain-specific antibody con-
jugated to horseradish peroxidase for 3 hr.
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THE TABLE. Mitogen-induced lymphoproliferation of PBMC from leprosy patients.?
PWM* FSA«

Group Mean + S.D. No Mean + S.D. No

(Range) ' (Range) ’

Controls 44,732 + 26,062 13 10,532 + 20,549 11
(5,824-106,100) (217-70,479)

LL 81,972 = 47,076 8 24,647 + 18,984 8
(41,221-177,824) (3,129-58,187)

BB 53,458 + 51,251 6 12,228 + 14,984 5
(12,744-144,001) (1,097-38,153)

TT 44,653 + 30,419 17 13,231 + 16,137 17

(7,940-137,658)

(154-51,899)

» Data presented as cpm = mean cpm with mitogen — mean cpm with control; p values were calculated using
one-way analysis of variance followed by multiple range test; none of the differences between the various groups

are statistically significant.
* PWM = pokeweed mitogen.

¢ FSA = Formalin-treated Staphylococcus aureus Cowan 1.

After the plates were washed, 200 ul of the
substrate was added per well and incubated
for 30 min at 37°C. The substrate solution
consisted of 1 mg/ml of ortho-phenylene
diamine (OPD) (Sigma) in citrate phosphate
buffer (0.1 M, pH 5.0). The reaction was
stopped by adding 25 ul of 4 N sulfuric acid
per well. The optical density (OD) was mea-
sured at 492 nm in a semiautomatic ELISA
reader (Dynatech, Springfield, Virginia,
U.S.A)). All of the assays were performed
in duplicate, and appropriate controls and
blanks were included in each assay.
Standard curves were constructed by
plotting the OD against the concentrations
of standards. Concentrations with absor-
bance values within the linear part of the
curve were used as references. The relation-
ship of absorbance and concentration was
expressed by the formula’Y =aX + b, where
a and b were the constants. For calibrations,
concentration was expressed as function (YY)
of absorbance (X). The constants were cal-
culated by solving the following equations:

2Y=aZX + nb
ZXY)=aZX?*+bZX

Statistical analysis. Values of the groups
were expressed as arithmetic or geometric
means (GM) with standard deviations. For
comparison, original values were converted
into logarithmic values if the original values
did not follow a normal distribution. Com-
parisons were made using one-way analysis
of variance followed by multiple range.

RESULTS

Lymphoproliferation. The proliferative
responses of PBMC from leprosy patients
and controls are presented in The Table.
The responses of tuberculoid leprosy pa-
tients and control subjects to PWM are
comparable. PBMC from lepromatous lep-
rosy patients showed higher proliferative re-
sponses to PWM when compared with the
control group. The response of borderline
individuals was intermediate between that
of LL and TT. Proliferative responses to
FSA showed a pattern similar to that ob-
served with PWM. The differences in lym-
phoproliferative responses of the different
groups either to PWM or to FSA were not
statistically significant.

Spontaneous in vitro immunoglobulin se-
cretion by PBMC. IgG, IgM and IgA were
estimated in 7-day culture supernatants of
PBMC derived from 30 leprosy patients and
11 healthy volunteers. The results of these
analyses are shown in Figure 1. Similar
levels of IgM and IgG were observed in
PBMC culture supernatants from healthy
volunteers and TT patients. Patients with
lepromatous and borderline leprosy showed
enhanced levels of spontaneous immuno-
globulin secretion in vitro. However, the
differences are not statistically significant
compared to controls. As expected, the levels
of IgG were the highest. Interestingly, 1gG
levels were found to be higher than IgM
levels in all subjects. The pattern of spon-
taneous IgM sccretion was similar to that
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patients. Immunoglobulin levels were measured by
ELISA. Individual values and geometric means (—)
for each group are depicted.

of IgG, with higher levels being observed in
lepromatous and borderline leprosy pa-
tients. IgA levels in leprosy patients showed
higher values than normal; however, these
differences are statistically insignificant.
Mitogen-induced in vitro immunoglobulin
synthesis. The levels of IgG secreted by
PBMC from normal subjects and leprosy
patients are shown in Figure 2. Healthy vol-
unteers showed higher IgG secretion when
PBMC were stimulated by PWM (geometric
mean = GM = 4915.5 x+ 1.7 ng/ml) com-
pared to stimulation with FSA (GM =
1630.4 X+ 3.1 ng/ml). Leprosy patients also
showed a similar pattern. Individual vari-
ations were observed with both mitogens in
normal subjects as well as in leprosy pa-
tients. Among the leprosy patients, the lep-
romatous group showed the highest levels
of IgG with both PWM (GM = 5020 x+
2.9 ng/ml) and FSA (GM = 2466.3 x+ 2.0
ng/ml). * The mean IgG level in LL patients

* Values of IgG levels in response to FSA are pre-
sented as geometric means with standard deviations.
Thus, for example, values with the standard deviation
in tuberculoid leprosy (TT) patients group (geometeric
mean = 777 x -+ standard deviation 4.2 ng/ml) would
lie between 194.5 and 3263.4 ng/ml (777 + 4.2 and
777 x 4.2 ng/ml).

FiG. 2. PWM- or FSA-induced IgG secretion by
PBMC from C, TT, BB, and LL patients, showing in-
dividual values and geometric means (—) for each group.

was similar to that of normal healthy con-
trols. BB patients showed intermediate levels
of IgG secretion when compared to LL pa-
tients and control subjects in response to
PWM (GM = 2380.7 x-+ 2.4 ng/ml) and
FSA (GM = 1482.6 x =+ 2.7 ng/ml). Tuber-
culoid leprosy patients, on the other hand,
showed strikingly lower IgG production with
PWM (GM = 1198.8 x+ 2.3 ng/ml) when
compared to the LL and BB patients, and
the control subjects (P < 0.01). IgG pro-
duced in response to FSA (GM = 777 x+
4.2 ng/ml) by PBMC from TT patients is
not statistically different compared to the
other groups.

Like the IgG response, PWM stimulated
IgM synthesis better when compared to FSA
in both control subjects and leprosy patients
(Fig. 3). Wide ranges in individual values
were again observed in all groups studied.
In general, the PWM-induced IgM produc-
tion was similar in normal subjects (GM =
1916.2 x+ 2.8 ng/ml) and in lepromatous
leprosy patients (GM = 1823.2 x+ 3.6 ng/
ml); whereas much lower levels were found
in BB (GM = 571.6 x+ 8.0 ng/ml) and
tuberculoid leprosy patients (GM = 671.0
X+ 5.4 ng/ml). There were no statistically
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PBMC from C, TT, BB, and LL patients, showing in-
dividual values and geometric means (—) for cach group.

significant differences between control sub-
jects and leprosy patients or among leprosy
patients. In contrast, FSA induced higher
IgM levelsin LL (GM = 1026.7 X+ 3.2 ng/
ml) and BB patients (GM = 1253.3 X+ 2.3
ng/ml) as compared to the control subjects
(GM = 340.0 X+ 4.9 ng/ml) and TT pa-
tients (GM = 337.9 x-+ 4.1 ng/ml).

Interestingly, all groups of subjects showed
higher IgA than IgM secretion, both spon-
tancously and after stimulation with PWM
(Fig. 4). Again, PWM was a better inducer
than FSA. In contrast to a differential pro-
duction of IgG and IgM, similar IgA pro-
duction was observed in response to each
mitogen in the various groups of leprosy
patients (LL, TT and BB). IgA levels in tu-
berculoid patients in response to PWM (GM
=441 x+ 3.6 ng/ml) and FSA (GM = 595
x <+ 3.3 ng/ml) were similar to those of nor-
mal subjects (GM =493 X+ 4.2 ng/ml with
PWM and GM = 260 x-+ 3.8 ng/ml with
FSA). The LL (GM = 687.3 x+ 4.6 ng/ml
with PWM and GM = 630.6 x+ 2.3 ng/ml
with FSA) and BB patients (GM = 944.7
X+ 1.4 ng/ml with PWM and GM =
1395.2 x+ 1.7 ng/ml with FSA) showed
higher levels.

PBMC from C, TT, BB, and LL patients, showing in-
dividual values and geometric means (—) for each group.

DISCUSSION

In the present study, in vitro responses of
PBMC from leprosy patients to PWM and
FSA were assessed by lymphoproliferation
and immunoglobulin synthesis. Lympho-
proliferation to PWM and FSA was higher
in the lepromatous group as a whole com-
pared to the tuberculoid patients and to the
controls. However, this enhancement was
not statistically significant. These observa-
tions are in contrast to earlier reports where
generalized responses of PBMC were re-
ported to be reduced in lepromatous pa-
tients (> '3). This discrepancy may be due
to the different inducers; in the earlier stud-
ies T-cell mitogens were used while in the
present study we used PWM, which induces
T cells and also B cells when T cells are
present ('), and FSA, which induces
mainly the proliferation of B cells (3 23).

Immunoglobulin secretion was assessed
by estimating both spontancous Ig release
and that following polyclonal stimulation.
The borderline and lepromatous patients
showed enhanced spontaneous secretion of
Ig in vitro; 1gG secretion was highest, fol-
lowed by IgA and then IgM. Since the cul-
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tures were maintained in fetal calf serum
after multiple washings of cells, it is very
unlikely that the Ig in culture supernatants
was due to carry-over effects. The present
results are consistent with other reported
studies. Bullock, et al. (*), using a reverse
plaque assay, also investigated this problem
and concluded that spontaneous PFCs of LL
patients were higher compared to healthy
controls. In their studies as well, a wide in-
dividual variation in the number of PFCs
in each group was observed. Lai A Fat, et
al. (**) showed spontaneous secretion of Ig
and complement in lesional tissues of LL
patients.

Another interesting feature of the present
study was the enhanced IgA levels observed
in the culture supernatants. Since Indian
subjects are known to encounter numerous
gastrointestinal pathogens, it is possible that
the raised IgA levels may reflect a response
to such infections. In this regard, it is per-
tinent that Abe, et al. (') observed high IgA
anti-M. leprae antibodies in LL patients us-
ing a fluorescent antibody technique.

The PBMC of all of our subjects respond-
ed to in vitro polyclonal stimulation with
PWM and FSA. LL patients responded to
a degree similar to control subjects. Again,
IgA secretion was enhanced in LL patients.
These findings are comparable with the data
of Abe, et al. () as discussed earlier and
may indicate a unique in vivo response to
M. leprae.

The decrease in IgG secretion in tuber-
culoid leprosy individuals after PWM stim-
ulation may reflect immunoregulatory
events in this type of leprosy. Extensive data
from our laboratory indicate increased sup-
pressor-T cells in this group of patients
which has been interpreted as a physiolog-
ical regulatory control initiated by natural
infection (*7- '8), Bullock, et al. (*) have shown
aberrant immunoregulatory control of B-cell
activation in vitro when co-cultured with T
cells from normal subjects.

The present study thus demonstrates that
leprosy patients display a spectrum of in
vitro B-cell immune responsiveness which
directly parallels their antibody status in vivo.
It should now be possible to study the mech-
anisms of dysregulation of B-cell function
and the role of T cells using this convenient
in vitro system.
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Rawlinson, ¢t al. (*') reported an increase
in autoantibodies in serum immunoglobu-
lins in lepromatous patients. Similarly, it
was shown that monoclonal antibodies de-
rived from PBMC of lepromatous leprosy
patients fused after in vitro stimulation with
PWM showed reactivity to self-antigens and
shared idiotypic specificity to monoclonal
antibodies derived from systemic lupus er-
ythematosus patients ('4). It will be of great
interest to study the reactivity of the anti-
bodies to various mycobacterial and self-
antigens using the present system of in vitro
B-cell activation.

SUMMARY

An in vitro system to assess B-cell func-
tion in leprosy patients is described. In vitro
lymphoproliferation and antibody synthe-
sis by peripheral blood mononuclear cells
(PBMQC) in response to pokeweed mitogen
(PWM) and Formalin-treated Staphylococ-
cus aureus Cowan I (FSA) from 31 leprosy
patients and 13 healthy controls were stud-
ied. DNA synthesis was induced by both
PWM and FSA in PBMC from all of the
leprosy patients and control subjects. Lep-
romatous leprosy (LL) patients’ cells showed
higher responses to both PWM and FSA.
However, these increases were not statisti-
cally significant. The levels of secreted IgM,
IgG, or IgA were examined in the 7-day
culture supernatants of PBMC cultured with
or without PWM or FSA using an enzyme-
linked immunosorbent assay. Wide indi-
vidual variations were observed in in vitro
antibody synthesis. IgM secretion in PBMC
from normal subjects and various groups of
leprosy patients in response to PWM and
FSA was comparable. In vitro IgG secretion
in response to PWM was the highest in cells
from LL patients; it was significantly de-
creased in cells from tuberculoid leprosy
(TT) patients (p < 0.01). The levels in cells
from borderline leprosy (BB) patients were
intermediate in response to the same mi-
togen. Cells from leprosy patients as a group
showed a higher spontaneous secretion of
IgA in comparison with cells from normal
subjects. Overall, the in vitro Ig secretion by
PBMC i1n different patient groups appears
to reproduce the spectrum of antibody levels
observed in patients in vivo. Thus, the pres-
ent in vitro culture system may help to de-
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lincate the mechanisms of B-cell dysregu-
lation in leprosy.

RESUMEN

Se describe un sistema in vitro para evaluar la fun-
cion de las células B en los pacientes con lepra. Se
estuidiaron la linfoproliferacion in vitro y la sintesis de
anticuerpo por las células mononucleares de sangre
periftrica (CMSP) en respuesta al estimulo con fitolaca
americana (pokeweed mitogen, PWM) y al Staphylo-
coccus aureus (Cowan 1) tratado con formalina (SAF).
El estudio s¢ hizo en 31 pacientes con lepra y en 13
individuos control. La sintesis de DNA se indujo tanto
por ¢l PWM como por ¢l SAF en las CMSP de todos
los pacientes con lepra y en las de los controles sanos.
Las células de los pacientes con lepra lepromatosa (LL)
mostraron las respuestas mas elevadas tanto al PWM
como al SFA. Sin embargo, estos incrementos no fue-
ron cstadisticamente signifactivos. Usando un inmu-
noensayo enzimatico, se midio la secrecion de IgM,
IgG y de IgA, en los sobrenadantes de CMSP cultivadas
por 7 dias con o sin PWM o FSA. Se observaron am-
plias variaciones individuales en la sintesis in vitro de
anticuerpos. La secreciéon de IgM en respuesta a la
estimulacion con PWM y FSA por las CMSP de los
sujetos sanos fue comparable a la observada en los
pacientes con los diversos tipos de lepra. La secrecion
in vitro de IgG en respuesta al PWM fue mas elevada
en los pacientes con LL y estuvo significativamente
disminuida en los pacientes con lepra tuberculoide (TT)
(p < 0.01). En las células de los pacicntes con lepra
intermedia (BB) la respuesta al mismo mitogeno fue
también intermedia. Las células de los pacientes con
lepra mostraron mayor secrecion espontanea de IgA
que las células de los individuos control. De manera
general, la secrecion in vitro de Igs por las CMSP de
los diferentes grupos de pacientes, parece reproducir el
espectro de los niveles de anticuerpos observado in vivo
en los pacientes. Asi, el presente sistema de cultivo in
vitro puede ayudar a delinear los mecanismos de des-
regulacion de las células B en los pacientes con lepra.

RESUME

On décrit ici un systéme in vitzro mis au point en vue
d’évaluer la fonction des cellules B chez des malades
de la lépre. Chez 31 malades de la lépre et chez 13
témoins en bonne santé, on a étudié la lymphoproli-
fération in vitro, de méme que la synthése par la cellules
mononucléaires du sang périphérique (PBMC) en ré-
ponse a un mitogéne de phytolacca (poke weed) (PWM)
et par I'antigéne Cowan | de Staphylococcus aureus
(FSA) traité par la formaline. Une synthése d’ADN a
¢été induite tant par PWM que par FSA dans des cellules
mononucléaires du sang périphérique, dans tous les
échantillons qu’ils proviennent de malades de la lépre
ou de sujets témoins. Les cellules recueillies chez les
malades atteints de lépre lépromateuse (LL) ont 1é-
moigné d’'une réponse plus forte tant au PWM qu’au
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FSA. Néanmoins, les augmentations qui ont été notées
n’¢taient pas statistiquement significatives. On a utilisé
un ELISA pour étudier les taux d’IgM, d’IgG, ou d’IgA
secrétés, dans des supernageants de cultures dgées de
7 jours de cellules mononucléaires cultivées avec PWM
ou FSA. On a relevé de larges différences dans les réac-
tions individuelles de la synthése in vitro d’anticorps.
La sécrétion d’IgM en réponse au PWM et au FSA par
les cellules mononucléaires provenant de sujets nor-
maux, ainsi que par celles provenant de différents
groupes de malades de la 1¢épre, ¢taient comparables.
La sécrétion in vitro d’IgG en réponse au PWM était
la plus élevée dans les cellules provenant de malades
LL. Elle était significativement diminué dans les cel-
lules obtenues chez des malades atteints de 1¢épre tu-
berculoide (TT) (p < 0,01). Les taux relevés dans les
cellules de malades atteints de lépre dimorphe (BB)
¢étaient intermédiaires en ce qui concerne les réponses
al'un ou autre de ces mitogénes. Les cellules de malades
de la lépre, pris en tant que groupe sans ¢égard a leur
type, présentaient une sécrétion spontanée plus élevée
d’IgA, que les cellules provenant de sujets normaux.
De maniére globale, la sécrétion in vitro d’lg par les
cellules mononucléaires provenant du sang périphé-
rique, dans différents groupes de malades, semble re-
produire le spectre des taux d’anticorps observés in
vivo chez des malades. Dés lors, on en conclut que le
systéme de culture décrit ici pourrait étre utile pour
définir les mécanismes de la dérégulation des cellules
B dans la lépre.
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