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A SIMPLE METHOD FOR ASSESSING THE BINDING OF CONCANAVALIN A
TO MONONUCLEAR CELL SURFACES: NO INTERFERENCE OF VISCERAL
LEISHMANIASIS SERUM ON THIS BINDING

M. BARRAL-NETTO & A. BARRAL"

We report a simple method for evaluating the binding of concanavalin A (ConA) to
human peripheral blood mononuclear cells (PBMC). The binding is evidenced by an immuno-
enzymic assay using peroxidase-conjugated immunoglobulins of a rabbit anti-ConA serum. Using
the method we show that sera from patients with American leishmaniasis do not interfere with
binding of ConA to PBMC.
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The presence of serum suppressive factors capable of inhibiting lymphocyte clonal
expansion in vitro has been reported in parasitic diseases (Colley et al., 1977; Mota-Santos et al.,
1977: Ottesen & Pointdexter, 1980; Rocklin et al., 1980; Barral-Netto et al., 1982; Wyler, 1982
Carvalho & Bacelar, 1983; Barral et al., 1986) as well as in other conditions (Winfield et al., 1976;
Mehra et al., 1979: Tsuyugushi et al., 1980). The possibility of sequestration of the antigen by
antibodies in the serum must always be considered when studying antigen-driven lymphocyte
proliferation. Such hypothesis is less likely when the phenomenon deals with stimulation by
mitogens. Eventhough, anti-mitogen antibodies may appear due to polyclonal B cell activation.
The binding of the mitogen to the cellular surface must be demonstrated in some situations. We
report herein a method for evaluating the binding of concanavalin A (ConA) to peripheral blood
mononuclear cells (PBMC).

PBMC were obtained from normal volunteers’ heparinized venous blood layered onto a
Hypaque-Ficoll gradient (LSM; Litton Bionetics, Kensington, MD, USA). After washing, PBMC
were resuspended in RPMI 1640 culture medium (GIBCO; Grand Island, NY,USA), with 2001U/mi
of penicilin and 100ug/ml of streptomycin. Cells were then incubated in volumes of 1ml (10°
cells) at different concentrations of ConA (Sigma, St. Louis, MO, USA) for 1 hour, at 370Cin a
humid atmosphere with 5% CO,. Cells were washed three times with RPMI-1640. In some experi-
ments cells were washed twice with a solution of 20mg/ml of alpha-methyl mannopiranoside
(alpha-MM; Calbiochem-Behring Corp. La Jolla, CA, USA), to remove ConA before washing with
RPMI 1640. Incubation with peroxidase-conjugated immunoglobulins of a rabbit anti-concanavalin
A serum (Dako Corporation, Santa Barbara, CA, USA), was performed at an 1:100 dilution in
medium containing 10% autologous plasma and left to proceed for 30 minutes at 370C. Cells were
then transferred to round-bottom microtiter plates (0.1ml/well; eight replicates per tube) and
washed twice. The last resuspension was made with 200ul/well of ELISA substrate solution:
0.04% o-phenylenediamine (Sigma; St. Louis, MO, USA), and 0.012% hydrogen peroxide in
phosphate-citrate buffer, pH 5.0. After incubation at room temperature, for 30 min, in the dark,
the optical density (492nm) was determined in an automatic reader (Titertek Multiskan; Flow
Laboratories McLean, VA, USA).

Controls consisted of tubes without ConA or incubated with ConA but without peroxi-
dase conjugate. The use of 10% autologous plasma or fetal calf serum during incubation with
peroxidase-conjugated anti-ConA immunoglobulin reduced background optical densities, probably
due to a decrease in the non-specific reaction of the conjugate with Fc receptors on cell surfaces.
The use of peroxidase-conjugated lg gave similar results both at 1:100 to 1:200 dilutions. Cells
(5x10% cells/well) incubated with 10ug of ConA/ml and washed with RPMI 1640 produced an
OD LM, of 0.610; when ConA-incubated cells were washed twice with alpha-MM (20mg/ml) the
OD decreased to 0.393, a value which was similar to those obtained with cells without ConA (OD
of 0.361).

Dose-response curves were obtained with 1.5x10% or 5x10* cells/well (Table I); in both
groups it was possible to evaluate the higher concentrations of ConA but only at the lower cell
density it was possible to detect the lower ConA concentrations.
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TABLE 1

Optical densities (492 nm) from peripheral blood mononuciear
cells incubated with different concentrations of Concanavaiin A
1

() ( Y+qrE
ConA OD 492nm (XTS5 EM.)
(2g/ml) I 1.5x 10% cells/ml 5x 10° cells/ml
| 0.015 0.009 —h)
5 0.019 0.005 . —
10 0.034 0.002 0.192 0.022
50 0.096 0.005 0582 0.058
100 (0.097 (.004 0.742 0.030

(a) OD of cells incubated with ConA minus OD of cells in mito-
gen free medium. Eight replicates in each measurement.

(b) —— = Measurement not different from that obtained with
cells without ConA.

The test described here was able to detect the binding of ConA to PBMC at the concen-
trations used in lymphocyte proliferative assays (5 to 20 ug/ml as optimal dose). This circunstance
renders it suitable for evaluation of such assays.

We have tested the possible effect of sera from American visceral leishmaniasis (AVL)
patients, which were able to decrease ConA-driven in vitro lymphocyte proliferation, on the
binding of ConA to PBMC surface. Cells from a normal volunteer (10° cells/ml) were incubated
with 50ug/ml of ConA in the presence of 10% sera from AVL patients (n = 6) or normal human

sera (three heterologous samples besides the autologous serum). ODy g, 1y Obtained with NHS was
1.36 + 043 (X + S.E.M.), similar to the value obtained with AVL sera (1.31 + 0.25).

Our results show that sera from AVL patients do not interfere with the binding of ConA
to PBMC. The lower proliferative response of lymphocytes to ConA in the presence of AVL sera,
as compared to normal human sera, probably depends on interference with subsequent(s) step(s)
of cell activation.

RESUMO

Descrevemos um método simples para determinacdo da ligacdo da Concanavalina A na
superficie de células mononucleares do sangue periférico humano. A ligacdo é revelada por método
imuno-enzimatico utilizando imunoglobulina, conjugada a peroxidase, obtida de soro de coelho
anti-ConA.
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