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SHORT COMMUNICATION

Role of CD8+ T Cells in Endogenous Interleukin-10
Secretion Associated with Visceral Leishmaniasis

Bettie ] Holaday

Nucleo de Medicina Tropical, Universidade Federal do Ceara, Rua Alexandre Baraina 949, 60430-160
Fortaleza, CE, Brasil

This study examined the role and source of endogenous interleukin-10 (IL) secretion in visceral
leishmaniasis (VL). The amounts of endogenoud aisthmaniaspecific IL-10 and interferom-(IFN)
secreted by peripheral blood mononuclear cells (PBMC) from VL patients were compared. The corre-
lation coefficient between endogenous IL-10 secretior_ammhmaniaspecific IFNy was -0.77, sug-
gesting a major role for endogenous IL-10 secretion in VL. The effects of CD4+ and CD8+ T cell
clones, isolated from a treated VL patient, on IL-10 secretion were assayed by mixing the clones with
autologous, inactivated PBMC. The CD8+ clones mediated increased levels of IL-10 secretion in the
presence of PBMC alone suggesting that CD8+ T cells may mediate endogenous IL-10 secretion.
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Visceral leishmaniasis (VL) is characterized byl0 secretion and that endogenous IL-10 secretion
inability of the hosts’ macrophages to kill intracel-is important in the immunopathology of VL.
lular amastigotes. Failure of CD4+ T cells to se- The correlation of endogenous and antigen spe-
crete significant amounts of macrophage activatific IL-10 secretion with antigen specific IFN-
ing cytokines, such as interfergndFN), in re- secretion was determined for PBMC from 19 acute
sponse td_eishmaniaantigens plays a major role and five treated VL patients using methods de-
in this immunopathology (Murray et al. 1983,scribed previously (Holaday 1999). PBMC from
Carvalho et al. 1985). Elevated levels obne of the patients were assayed twice, once three
interleukin-10 (IL) secretion occur in some visceratlays after initiation of treatment and a second time
leishmaniasis patients (Karp et al. 1993, Ghalib eteven days later. Peripheral blood was collected
al. 1993, Holaday et al. 1993). Cultures of periphby venipuncture and mononuclear cells were sepa-
eral blood mononuclear cells (PBMC) isolatedated by centrifugation at 200 g for 20 min a?Q0
from VL patients have shown that elevation of eiover ficoll-hypaque. Cells were washed twice in
ther endogenous or antigen specific IL-10 secrddank’s balanced salt solution containing 0.25%
tion or both can occur (Gasim et al. 1998, Holadalgovine serum albumin. The washed cells were
1999). Increased IL-10 secretion is thought to beultured at 3 x 1Dcells/ml in Iscove’s modified
an important element in the immunopathology obulbecco’s medium supplemented with 10% fetal
VL since it is a potent inhibitor of macrophagecalf serum/10% human AB+ serum and contain-
activation in general and IFMsecretion in par- ing antibiotic/antimycotic in the absence or pres-
ticular (Mossman & Moore 1991, Howard & ence of 20 pg/mlLeishmaniaantigens. Superna-
O’Garra 1992). This study provides further evitants were collected on day 4 and stored frozen
dence that CD8+ T cells mediate endogenous Ilprior to assay. Levels of IL-10 in the supernatants
were determined using commercially available
monoclonal anti-human IL-10, anti-human IL-10-
biotin, rhiL-10 (Pharmingen, San Diego, CA) and
extravidin peroxidase (Sigma) according to
, . _ Pharmingen’s procedure. This Elisa is sensitive to
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antigens (0.07 £ 0.06 ng/ml). PBMC from the same

patients also secreted insignificant amounts of

IFN-y in the presence (0.02 + 0.04 ng/ml) and ab-

sence (0 + 0 ng/ml) of antigens. PBMC from these IL-10

seven low activity patients were not analyzed fur-

ther in this study. PBMC in the remaining 13 as-

says exhibited levels of endogenous or antigen

specific IL-10 secretion which were greater than

two standard deviations above zero. Endogenous

levels of IL-10 secretion for these patients formed

a continuum from 0-1.32 ng/ml, as shown in Fig. IFN-y

1 arranged in order of level of endogenous IL-10 ng/ml 3.04

secretion. The lower half of the figure shows the 1.5

levels of IFNy secretion for the corresponding “l

patients. The correlation coefficient between en- 01 A

dogenous IL-10 secretion and antigen specific Treated  Acute

IFN-y secretion was -0.77 while that between an- ] ) ) ]
ig. 1: interleukin-10 (IL) and interferop{IFN-y) secretion

tigen specifiq IL-10 secretion and antigen §peCifi§y peripheral blood mononuclear cells from acute and treated
IFN-y secretion was -0.04. PBMC secreting IeS§isceral leishmaniasis patients in the absence (white bars) or
than approximately 0.5 ng/ml of endogenous ILpresence (black bars) béishmanizantigens. The dotted line
10 secreted additional IL-10 when exogenous atixough 0.5 ng/ml represents the level of endogenous IL-10
tigen was added while PBMC which secreted morgecretion associated with decreased antigen specific IL-10 se-
than approximately 0.5 ng/ml secreted less IL-16®"°™
when exogenous antigen was added or the level
remained the same. Levels of IL-10 and W¥FN-
secretion by PBMC from the five treated patientgretion accompanied by high levels of antigen spe-
are also shown in Fig. 1. While the average IL-1@ific IL-10 secretion might result in anergylteish-
secretion levels were lower and the average {FN-mania antigens alone, as observed in other VL
secretion levels were higher than those of acupmtients (Carvalho et al. 1981, Haldar et al. 1983).
patient PBMC the values overlapped the acute p@he data also support the hypothesis that IL-10
tient levels. The correlation coefficient betweersecretion is regulated, in part, bgishmaniaanti-
endogenous IL-10 secretion and antigen specifgens (Holaday 1999). When endogenous IL-10
IFN-y secretion was lower for treated patientssecretion reached approximately 0.5 ng/ml, addi-
-0.48. tion of Leishmaniaantigens appeared to trigger a
The high correlation coefficient between entegulatory mechanism which decreased both en-
dogenous IL-10 secretion and antigen specifidogenous and antigen specific IL-10 secretion.
IFN-y secretion by acute patient PBMC suggestBailure of this mechanism may be critical in the
that endogenous IL-10 secretion has a major rofgrognosis of VL patients since the ability to re-
in the immunopathology of VL. The lack of cor-cover from VL might be compromised by uncon-
relation between antigen specific IL-10 secretiotrolled IL-10 secretion.
and IFNy secretion by the same PBMC suggests The role of CD4+ and CD8+ T cells in endog-
that antigen specific IL-10 secretion is less imporenous and antigen specific IL-10 secretion was
tant in the immunopathology of VL. These find-examined by assaying 10 CD4+ and six CD8+ T
ings are in agreement with those of Gasim et atell clones isolated from a treated patient. PBMC
(1998) who found that high levels of endogenoufom a treated patient were used as the source of
IL-10 secretion correlated with greater splenomthe clones because both CD4+ and CD8+ T cell
egaly, more frequent hepatomegaly, and progrestones can be isolated from the same individual
sion to post-kala-azar dermal leishmaniasis. Variauring the same cloning procedure (Holaday et al.
tion in levels of endogenous IL-10 secretion may993). The clones were derived as previously de-
explain the variable cellular immune responses afcribed from PBMC stimulated with antigen.
VL patients. High levels of endogenous IL-10 sePBMC surviving two weeks after the initial anti-
cretion might inhibit cellular immune responses ta@en stimulation were stimulated twice more at 5 x
many antigens and mitogens, rather thaneish-  10°/ml by antigen presented by &l thawed,
maniaantigens alone, resulting in anergy to mulgamma-irradiated (3,000 rad), autologous PBMC.
tiple antigens and PHA as observed in some VILhe cells were analyzed for percentage of CD4+
patients (Aikat et al. 1979, Ghose et al. 1979, Hand CD8+ cells by immunofluorescence, serially
et al. 1983). Low levels of endogenous IL-10 sediluted to 0.5 CD4+ cells/well, and stimulated by
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5 ug/ml PHA and 25 U/ml rIL-2 in the presence oftlones secreted IL-10 in response_&ishmania
10%ml gamma-irradiated (4,000 rad), allogenei@ntigens, suggesting that CD4+ T cells are respon-
PBMC and 18/ml mitomycin ¢ treated (50 pg/ml sible for antigen specific IL-10 secretion.

for 45 min), gamma-irradiated (2,000 rad) JY cells These data must be interpreted with caution for
as feeders. When clones appeared in the wells thieyo reasons. First, the cells responsible for actual
were expanded by the same stimulation methdd-10 secretion in these assays cannot be identi-
until sufficient numbers of cells were present foffied with certainty, since the T cell clones may have
assays of activity. The 16 best growing clones wesecreted IL-10 themselves or induced PBMC sub-
analyzed for CD4 and CD8 surface markers anskts to secrete IL-10. Previous studies have shown
cytokine secretion. The clones were assayed atl#at IL-10 may be secreted by B cells and mono-
x 10P/ml with or without autologous, irradiated nuclear phagocytes, as well as by T cells (Howard
PBMC at 2 x 16/ml in the presence or absence o O’Garra 1992, Gasim et al. 1998). Second, the
20 pg/miLeishmanieantigen. Supernatants wereT cell clones were all derived from a single treated
collected on day 4 and analyzed for levels of ILpatient and may not be representative of acute pa-
10 and IFNy. Three of 10 CD4+ T cell clones tients’ or even of other treated patients’ T cells.
secreted significantly more IL-10 in response télowever, if the same CD4+ and CD8+ T cell sub-
Leishmaniaantigens presented by inactivatedsets are present in acute patients and mediate anti-
PBMC than in the absence of antigens (Fig. 2gen specific and endogenous IL-10 secretion, re-
One of the three clones also secreted significaspectively, it suggests that immunodominance of
IL-10 in the presence of inactivated PBMC alonethe CD8+ T cells plays an important role in pro-
All six CD8+ clones secreted significant levels ofgressive VL while the role of the CD4+ T cells is
IL-10 in the presence of inactivated PBMC alondess apparent.
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