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CARTAS AL EDITOR

Effect of Phaseolus vulgaris L. Isolectins on the
Mitogenic Activity of Lymphatic Ganglia

Lymphocytes in Rats

It is well known that feeding growing
animals or human diets containing raw
Phaseolus vulgaris L. (PHV) as the sole or
main source of protein causes a number of
antinutritional effects (6). Several investi
gators have claimed that most if not all of
the toxicity of PHV var. processor (PHVp)
can be attributed to the specific action of
the legume lectins (5, 9, 11). Lectins or
phytonemagglutinins (PHA) are carbohy
drate-binding and cell-agglutinating pro
teins and have long been widely used as
mitogenic agents in immunology and cell
biology (2). PHA are tetrameric glyco
proteins composed of two different sub
units, E and L, meaning erithroaggluti-
nating and lymphoblastic activities, re
spectively, arranged into five different
combinations (12). In recent papers (7, 8)
it has been reported that feeding birds or
mice raw legume diets caused an impair
ment in the immunological competence of
the experimental animals. The aim of this
work is to report recent data on the mi-
togenicity of the different isolectins iso
lated from PHV var. athropurpurea
(PHVa), amply cultivated in Spain, on rat
mesenteric lymphatic ganglia (MLG)
lymphocytes.

From PHVa certified seeds, albumin
and globulin fractions (AF, GF), as well 

the isolectins E4+E3L, E2L2, EL3 and
L4+lectin-free albumin were isolated, pu
rified and identified by gel chromatog
raphy and SDS-PAGE (9). The amount of
E4 was neglegible and remained attached
to E3L isolectin and with the procedure
followed, L4 isolectin could not be sepa
rated from the remainder lectin-free al
bumins. MLG lymphocytes were obtai
ned from male Wistar rats (150-200 g b.
wt.) as previously reported (4). See legend
to Figure 1 for additional details. Cells
were pulsed with [methyl-3H] thymidine
and tritium labeled thymidine incorpora
tion was assessed in a P-Beckman scintil
lation counter model LS 1800.

It has been found, first that PHVa iso
lectins are exclusively present in the AF,
the GF being lectin-free; this contrasts
with the results so far reported in studies
carried out with PHVp and other variet
ies, where isolectins were homogeneously
distributed between both AF and GF (5,
9, 10). Second, and in agreement with pre
viously reported data, the highest mito
genic activity of PHVa isolectins was
found after 72 h of activating MLG
lymphocytes. And, finally (fig. 1), the mi-
togenicity of the different PHVa isolectin
dilutions was found to be similar for all
PHA tested, and therefore, it appears to
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Fig. 1. Rat mesenteric lymphatic ganglia lym
phocyte blastogenicproliferation responses to Pha-
seolus vulgaris L. var. athropurpurea isolectins
Ej+EjL, EjLj, ELj and L<+lectin-free albumins.
Lymphocytes were washed and adjusted to 2 X
10& cell/ml in a culture medium containing RPMI-
1640, sodium bicarbonate 14 mM, HEPES 50
mM, heat inactivated fetal calf serum 5 %, L-glu-
tamine, 50 pg/ml, 2-mercaptoethanol 5 X 10-* M
and antibiotics (100 pg gentamycin, 100 IU pe
nicillin). In a multiwell plate, 200 ml of lym
phocyte suspension were added in each well. The
isolectins were added at progressive dilutions be
ginning with 200 pg/ml and incubated at 37 °C,
5 % CO2. One pCi (0.037 MBq)/well of tritiated
thymidine was added and cells were harvested and
counted for beta emission. The figure shows
gaussanian curves obtained after 3 days of incu
bating the cells, i.e. when the maximun response
to all lectins occurred at the concentration of
about 1.5-17.5 pg/ml. There were no mitogenic

differences among the four isolectins tested.
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be independent of their relative content of
either tne E or L subunits. These results
correlate only in part with those of other
investigators (1, 3) and are possibly related
to the different affinity of PHVa isolectins
with serum glycoproteins. Nevertheless,
the outstanding similar mitogenicity of all
PHVa isolectins on rat MLG lymphocytes
has not as yet been reported and the im
munological significance as well as the
mechanisms underlying such an effect re
main to be completely clarified.

A. M. Aragon, C. Cavalle, G. Fruhbeck, A. Tosar,
A. Silva”’ and S. Santidrian**

Departamento de Fisiologia Humana
Facultad de Medicina, Universidad de Navarra
31008 Pamplona (Spain)

(Received on November 25, 1992)

* Centro de Investigaciones Biologicas, CSIC,
Velazquez 144, 28006 Madrid (Spain).
** To whom all correspondance should be ad
dressed.

Rev. esp. FlsloL, 49 (1), 1993


