
Small Ruminant Research 46 (2002) 71–73

Technical note

Effect of different lectins on the proliferation of goat
peripheral blood mononuclear cells

Lia Regisb,∗, Marcos Ribeirob, Vera Valeb, Bruno Pauleb, Ivana Nascimentoa,
Robert Schaera, Roberto Meyera, Songeli Freirea

a Laboratório de Imunologia e Biologia Molecular, Instituto de Ciências da Saúde, Universidade Federal da Bahia, Avenida Reitor Miguel
Calmon, S/N, Vale do Canela, Salvador, Bahia CEP 40110-100, Brazil

b Programa de Pós-Graduação em Imunologia (PPGIm), Instituto de Ciências da Saúde, Universidade Federal da Bahia, Avenida Reitor
Miguel Calmon, S/N, Vale do Canela, Salvador, Bahia CEP 40110-100, Brazil

Accepted 23 June 2002

Abstract

In the present study we determined the effect of the lectins concanavalin A (Con A), phytohemagglutinin (PHA) and
pokeweed (PWM), frequently used in cell proliferation assays, on the proliferation of goat peripheral blood mononuclear
cells (PBMCs). The use of a standardized Percoll gradient proved to be highly effective for the separation/enrichment of
these cells, without damaging the cell membrane. Pokeweed and phytohemagglutinin showed a high stimulating effect, with
proliferation rates of 16,753 and 2350 counts/min (cpm), respectively, whereas Con A showed very low stimulation indices
(495 cpm), supporting the notion that it should not be used for blast proliferation studies in goats.
© 2002 Published by Elsevier Science B.V.
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1. Introduction

The stimulating effect of plant-derived mitogens
(lectins) on various cell subpopulations has been well
described for some animal species (Arunachalam
et al., 1989; Moreira et al., 1991). However, few
reports are available about the ideal concentrations
needed to reach good proliferation rates in goat pe-
ripheral blood mononuclear cells (PBMCs) in vitro.
The determination of these concentrations for lectins
is of fundamental importance since they are the tools
which are extensively used in studies of basic cell pro-
cesses and in assays for the evaluation of the cellular
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immune response. While there are other methods to
evaluate stimulatory or inhibitory antigen activity, the
use of lectins is justified by their low price and be-
cause of the low availability of goat specific reagents.
The objective of the present study was to determine
the lectin concentrations that would permit their use
as controls in experiments conducted to evaluate the
cellular response of goats (Fig. 1).

2. Materials and methods

2.1. Animals

The study was conducted on 10 apparently healthy
male and female goats of undefined breed aged 6–8
months, kept in Camaçari, Bahia, Brazil.
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Fig. 1. Effect of different lectins on goat PBMC. Cells (4× 105) were incubated with PWM, PHA and Con A for 72 h. Results are
expressed as counts/min.

2.2. Culture medium

The culture medium used was RPMI-1640 (Gibco
BRL) supplemented with 2 mMl-glutamine, 25 mM
HEPES, 10% fetal calf serum, and 1% PSN antibiotic
mixture (Gibco), pH 7.4.

2.3. Mitogens

The mitogens used were concanavalin A (Con A),
pokeweed (PWM) and phytohemagglutinin (PHA),
all from Sigma. An initial concentrated solution of 1
mg/ml phosphate buffered saline (PBS) was prepared
for all mitogens and serial dilutions were later pre-
pared up to the final concentration to be added to the
wells of cell culture plates.

2.4. PBMC separation on a density gradient (Percoll)

Blood was collected with EDTA by jugular vein
puncture, diluted 1:3 in PBS, and applied to the Per-
coll layer (previously adjusted to a density of 1.077) in
a 15-ml Falcon tube (Corning). The material was cen-
trifuged at 2000× g for 50 min and the interface ring
containing PBMC was collected, washed three times
in PBS and resuspended in 1 ml RPMI for counts. The
integrity of the cell membrane as determined by Try-
pan Blue exclusion was more than 97%. The cell con-
centration was adjusted to 5× 106 cells/ml.

2.5. Culture preparation for cell proliferation assays

PBMC of each individual were distributed in
96-well cell culture plates (Coastar) at the concen-
tration of 4× 105 cells per well. The mitogens were
used at the following concentrations: PWM, 1�g per
well; Con A, 5�g per well; and PHA, 5�g per well
(Kruisbeek and Sheevach, 1991). After 72 h of incu-
bation, the cells were pulsed with tritiated thymidine
(1�Ci per well), and collected on fiberglass paper
(Packard). The� emission was determined with an
automatic counter.

2.6. Statistical analysis

The mitogen effect over the lymphoprolifera-
tion was tested by Repeated Measures Analysis of
Variance and the measures were compared by the
Turkey–Kramer multiple comparisons test. The vari-
ability of the data distribution were tested by the
Kolmogorov and Smirnov analysis.

3. Results and discussion

Best separation occurred when 4 ml diluted blood
was applied to the same volume (4 ml) of Percoll
(Phamarcia). Lymphocyte purification or enrich-
ment by the Percoll gradient at 1.077 density was
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Table 1
Proliferation rates after PBMC stimulus with lectins for 72 h

Animals PWM Con A PHA

1 16,556 550 2124
2 17,102 504 2850
3 17,324 445 2210
4 16,900 490 2812
5 15,879 400 2247
6 17,960 560 2189
7 15,753 445 2532
8 17,652 425 2588
9 16,504 574 1987

10 15,900 557 1961

Mean (S.D.) 16,753a (769) 495c (64) 2350b (324)

Results are expressed as counts/min. Means with different letters
(a, b and c) are statistically different (P < 0.001).

satisfactory. Although there are reports of the use of
Ficoll–Paque as a density gradient for goats (Roth
et al., 1991; Ram et al., 1987), we opted for the use
of a Percoll gradient because of the possibility of
adjusting density.

The integrity of the purified/enriched cells, de-
termined by Trypan Blue exclusion, was more than
97%, a value similar to that reported byTomar et al.
(1993).

Under the conditions used, PWM at the concen-
tration of 1�g per well was the mitogen showing
the greatest stimulation of goat PBMC prolifer-
ation, with a mean proliferation index of 16,753
counts/min (cpm) in triplicate experiments. PHA at
the concentration of 5�g per well showed a pro-
liferation index of 2350 cpm, and Con A at the
concentration of 5�g per well showed mean val-
ues of 495 cpm.Ram et al. (1987)also reported a
low efficiency of Con A in stimulating goat PBMC
(Table 1).

4. Conclusions

• The Percoll gradient standardized in the present
study, which has not been previously reported in the
literature for goats, well suited for the separation/
enrichment of peripheral blood cells of this species.

• The integrity of the membrane suggests that Per-
coll has no toxic action, although staining with
other dyes has been indicated, such as acridine
orange and ethidium bromide, which permit the
observation of cell viability.

• At the concentrations and under the conditions
used, blastogenic induction was better observed
with PWN and PHA, with proliferation rates of
16,753 and 2350 cpm, respectively. Con A showed
very low stimulation indices (495 cpm), supporting
the recommendation that it should not be used for
blast proliferation studies in goats, as previously
indicated byRam et al. (1987).
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