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Defective Concanavalin A-Induced Suppression in Bancroftian Filariasis
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Abstract. A concanavalin-A-induced suppressor cell assay was carried out in 10 patients with chronic filar-
ial disease, 13 asymptomatic microfilaria carriers and 7 healthy subjects. Both the chronic filarial patients and
the asymptomatic microfilaria carriers showed statistically significant reduced suppression indices when com-
pared with the control subjects. The reduction in suppression indices was greater in the microfilaria carriers

than in the chronic filarial patients.

Introduction

Much evidence has accumulated in the past to indi-
cate that concanavalin A (Con A) stimulation of hu-
man lymphocytes produces suppressor activity [Shou
et al., 1976; Sakane and Green, 1977]. Con A has been
shown to polyclonally activate suppressor cells in
vitro, which are then able to inhibit the response of
autologous lymphocytes to mitogens. Though a num-
ber of previous reports have questioned the validity of
this assay [Feighery et al., 1978; Fernandes and Mac
Sween, 1980], it is clear from the recent work of
Knaab and Jeannet [1983] and Meroni et al. [1983]
that true suppression is responsible for the observed
inhibition of the responses to Con A and that this as-
say can be used to assess the functional ability of sup-
pressor cells in different clinical situations. The pres-
ent studies were designed to investigate the role of
Con-A-induced suppressor activity in human filaria-
sis. Suppressor cells were generated from peripheral
blood lymphocytes by pretreatment with Con A. The
suppressive effects of these cells were assayed on the
mitogenic responses of autologous responder lym-
phocytes derived from normal subjects and filarial
patients.

Materials and Methods

Patients
Patients for the study were chosen from those attending the Fil-
ariasis Clinic of the Government General Hospital, Madras, India.

Twenty-three patients comprising 13 microfilaraemics and 10
chronic patients were admitted to the study. The clinical history of
the patients is summarized in table I. In addition, 7 normal healthy
volunteers were included as controls.

Isolation of Lymphocytes

Citrated blood was layered on lymphocyte separation medium
(Bionetics Laboratory Products, Litton Bionetics, Kentington,
Md.). The cells were subsequently washed thrice in Hanks’s bal-
anced salt solution and resuspended in RPMI 1640 medium con-
taining 10% heat-inactivated pooled AB serum with antibiotics.
The lymphocytes were suspended in a final concentration of 1 x 10°
cells/ml.

Mitogen Preparation

Con A was dissolved in RPMI 1640 medium at a concentration
of 1 mg/ml and then sterilized by filtration through Millipore.
Fresh dilutions of Con A were used for each experiment.

Generation of Suppressor Cells

Essentially an autologous system was designed whereby the re-
sponder and Con-A-pretreated stimulator cells were derived from
the same individual.

Con A Pretreatment of Lymphocytes
Batches of 1 x 10°/ml of lymphocytes were cultured in the pres-
ence of varying concentrations of Con A for 40 h.

Suppressor Assay

One batch each of autologous Con-A-pretreated and nonstimu-
lated lymphocytes (1 x 10° cells/ml) were incubated with mitomy-
cin C, 20 ug/ml, at 37°C for 45 min. The mitomycin-C-treated and
the responder lymphocytes were washed thrice with Hanks’s bal-
anced salt solution and resuspended in RPMI 1640 medium con-
taining 10% heat-inactivated pooled AB serum to a concentration
of 1 x 10 cells/ml. Triplicate cultures were set up containing 1 x 10°
responder lymphocytes and either: (a) 1 x 10° Con-A-pretreated mi-
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Table I. Clinical and parasitological status of the study popula-
tion

Study No. Clinical status Microfilaraemia
groups of No. of microfilaria/
indivi- milliliter blood
duals range
Controls 7 voluntary blood
donors without
any evidence of
filariasis nil
Chronic 10 filarial patients
with chronic
symptoms like
irreversible oedema
of long duration and
elephantiasis nil
Microfilar-
aemics 13 no clinical symptoms
of filariasis 10-500

tomycin-C-treated lymphocytes, or (b) I x 10° unstimulated mito-
mycin-C-treated lymphocytes.

One of three concentrations of Con A was added to these cul-
tures which were then incubated at 37°C in a CO, incubator and
harvested on day 3 with prior addition of *H-thymidine during the
last 18 h.

The percentage inhibition of the blastogenic response was ex-
pressed according to the formula given below:

mean cpm of stimulated cultures containing
suppressor cells - mean cpm of unstimulated

sugpresswn cultures containing suppressor cells 100
index =1- : — x 100.
mean cpm of stimulated cultures containing
control cells - mean cpm of unstimulated
cultures containing control cells
Results

Three different concentrations (5, 20 and 50 ug/
ml) of Con A were used in the first culture to generate
suppressor cells. All three doses were equally effective
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Fig. 1. Changes observed in suppression indices using various
doses of Con A in the second culture. Suppressor cells were preacti-
vated with 5 ug/ml Con A and tested with responders at the ratio of
1:1. Values represent the mean +SD of 7 control subjects tested.
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Fig. 2. Suppression indices in healthy subjects and in filarial pa-
tients. Significance of difference between groups by Student’s t test:
normal versus chronic filarial patients: p <0.01; normal versus mi-
crofilaria carriers: p<0.001; chronic versus microfilaria carriers:
p <0.001.
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Table II. Effect of Con-A-pretreated peripheral blood lymphocytes on stimulation of autologous peripheral blood lymphocytes

with Con A
Subjects Responding Mitomycin-C-treated Con A Response Percentage
cells cells preincubated with cpmSD of _
suppression”
none Con A
Healthy volunteers + + E - 2,244+ 1,290°
n=7 + + - + 33,284+ 19,776
+ = + = 4,657 +3,908" 55
+ - + + 18,726 + 11,502
Chronic filarial + g - - 1,872 £ 798"
patients + + - + 24,152+ 10,862
n = § + - + N 2,583+1,182° } 32
+ = + + 17,754 £ 10,208
Asymptomatic + + - - 2,213+3,943"
microfilaria carriers + + - + 33,638+ 18,411
n=11 + - + - 3,013 £2,805° 6.3
+ = + + 32,293+ 16,158

For suppression index A cpm values were used.
cpm of unstimulated cultures.
One patient showed nil suppression.

b

[

in generating a high suppression index. The concen-
tration of 5 ug/ml was then chosen because of the
presence of high background levels in unstimulated
co-cultures containing Con-A-pretreated cells acti-
vated with higher doses of Con A, presumably due to
a carry-over effect of Con A. 5 ug/ml Con A gave
more suppression than 20 or 50 ug/ml when used in
the second culture (fig. 1). Hence, the experiments
were carried out using a concentration of 5 ug/ml
both in the first and second cultures.

Peripheral blood lymphocytes from 7 normal heal-
thy control subjects showed effective suppressive ac-
tivity with a degree of suppression in the range of
34-70%. Two out of nine chronic filarial patients
showed little or no suppression (nil and 7%) and the
degree of suppression in the remaining 7 ranged be-
tween 32 and 45%.

Eleven subjects with circulating microfilariae in
their night blood examination were also studied. In
contrast to both normal and chronic groups, none of
the 11 subjects showed a degree of suppression of
more than 18%. Five of these subjects did not show
any suppression at all (fig. 2). One out of ten chronic
filarial patients and 2 out of 13 asymptomatic microfi-
laria carriers showed a high suppression index of 67 %

when tested by Con A, 5 ug/ml, both in the first and
second cultures. But all the 3 patients showed a re-
duced suppression index when tested by using a dif-
ferent Con A concentration (data not shown).

Discussion

In our previous studies, we observed that the in
vitro proliferative response of peripheral blood lym-
phocytes from adult filarial patients to Con A was re-
duced, as compared to the control subjects. This re-
duced response could not be attributed to either ad-
herent suppressor cells, antigen-induced suppressor
cells, short-lived suppressor cells, or inhibitory serum
factors [Narayanan et al., 1986].

Immunosuppression due to T lymphocytes has
been implicated in filariasis by Ottesen et al. [1977].
Evidence for the presence of suppressor T lympho-
cytes in human filarial patients has also been pre-
sented by Piessens et al. [1982]. They reported an in-
creased number of suppressor T cells in 15 out of 17
patients with Brugia malayi microfilaraemia and 6
out of 11 patients with elephantiasis.

Our present study demonstrates that peripheral
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blood lymphocytes from subjects with circulating
(Wuchereria bancrofti) microfilariae and chronic filar-
ial patients exhibit a decreased suppression index in
the Con A suppressor cell assay compared to control
subjects. The differences between control subjects and
chronic patients (p <0.01), control and microfilaria
carriers (p <0.001) and chronic and microfilaria car-
riers (p < 0.001) are highly significant. Thus, the pres-
ent study documents an association between the clini-
cal status of patients and an alteration in response of
T lymphocytes, as tested by a well-established Con A
suppressor cell assay.

The decreased suppressor function measured in
the filarial patients could have been due to a de-
creased state of activity of the subset of suppressor
cells regulating Con-A-induced mitogenesis or to a
decrease in the number of these cells or both. It is
also possible that the decreased Con-A-induced sup-
pression found in our study occurred in response to
a succeeding phase of intensified immunological
reactivity in the human host. For example, in the
presence of circulating microfilaria there might be a
heightened immune attack directed against an anti-
gen, resulting in an enhancement of number and
function of suppressor activity. The presence of a
pre-existing hyperreactive suppressor mechanism
due to suppressor T cells induced by the parasite
may limit further induction of suppressor cells in
vitro. Though the increased or lower degree of Con
A suppression using a similar assay has been related
to the pathogenesis of leprosy [Nath et al., 1979] and
systemic lupus erythematosus patients [Kaufman and
Boswick, 1979], the exact relationship between sup-
pressor activity and filariasis is unknown. But, it is
clear from this study that there is perturbation of re-
gulatory T cells, and this perturbation occurs to
some extent in filarial patients, but more promi-
nently in asymptomatic carriers.

Further investigation of Con-A-induced suppres-
sor cells may help to define the immune mechanisms
involved in filariasis and their importance.
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