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Th2 polarization by Der p 1—pulsed monocyte-derived dendritic cells is
due to the allergic status of the donors

Hamida Hammad, Anne-Sophie Charbonnier, Catherine Duez, Alain Jacquet, Geoffrey A. Stewart, André-Bernard Tonnel, and Joél Pestel

The polarization of the immune response
toward a Th2 or a Thl profile can be
mediated by dendritic cells (DCs) follow-
ing antigen presentation and interaction
with T cells. Costimulatory molecules
such as CD80 and CD86 expressed by
DCs, the polarizing cytokine environment
during DC-T-cell interaction, and also the
nature of the antigen are critical in the
orientation of the immune response. In
this study, the effect of the cysteine pro-
tease Der p 1, one of the major allergens
of the house dust mite = Dermatopha-
goides pteronyssinus , on these different
parameters was evaluated comparatively
on monocyte-derived DCs obtained from

healthy donors, from pollen-sensitive pa-
tients, or from patients sensitive to
matophagoides pteronyssinus . Results
showed that De r p 1 induced an increase
in CD86 expression only on DCs from
house dust mite—sensitive patients. This
was also associated with a higher capac-
ity to induce T-cell proliferation, a rapid
increase in the production of proinflam-
matory cytokines, tumor necrosis fac-
tor—a and interleukin (IL)-1 B, and the type
2 cytokine IL-10. No changes in the re-
lease of IL-12 p70 were induced by Der p
1. Finally, purified T cells from house dust
mite—sensitive patients stimulated by au-
tologous Der p 1-pulsed DCs preferen-

Der-

tially produced IL-4 rather than inter-
feron- y. These effects were abolished in
the presence of the inactive precursor of
Der p 1 (ProDer p 1). Taken together,
these data suggest that DCs from house
dust mite—sensitive patients, in contrast
to DCs from healthy donors and from
pollen-sensitive patients, exposed to Der
p 1 play a pivotal role in the enhancement
of the Th2 response associated with the
allergic reaction developed in response
to house dust mite exposure. (Blood.
2001;98:1135-1141)

© 2001 by The American Society of Hematology

Introduction

Dendritic cells (DCs) are considered the most powerful antigen- It is suggested that the type of costimulatory molecules
presenting cells (APCs) and play a central role in the initiation @xpressed on DCs are essential for determining Th differentiation.
primary immune responses and in the enhancement of secondab86 seems to be more important than CD80 in the induction of a
immune responses. DCs differ from other APCs such as B cell&h2 responsé.Indeed, in mice exposed to ovalbumin aerosols,
monocytes, or macrophages by their unique capacity to stimuldateatment with anti-CD86 but not with anti-CD80 significantly
naive T cells in vivd and in vitr@ and to induce the polarization of inhibits the 3 features of the allergic reaction—namely, the
the immune response toward a Th1 or a Th2 profile. These 2 tyggeduction of ovalbumin-specific IgE and IgG1 antibodies, airway
of T-lymphocyte responses differ on the basis of the cytokineosinophilia, and airway hyperresponsiverfessatopic dermati-
production and also on the functional effects that Th1 and Th2 cetls, CD86 is predominantly expressed on Langerhans cells and
are able to exert after their contact with the anti§&asically, Th1 seems to play an important role in the pathogenesis of this disease
cells are considered interferon (IFN)}producing effector cells because anti-CD86 antibodies completely inhibit T-cell prolifera-
that can activate macrophages or cytotoxic cells. Th2 lymphocytésn stimulated with crude extracts Dermatophagoides pteronys-
secrete interleukin (IL)-4 and IL-5, which induce humoral immunsinus® In addition, B cells from patients with atopic dermatitis
responses dominated by an enhanced immunoglobulin E (Ig&press CD86, and this expression is correlated with the total
production such as in allergic diseases. serum IgE leve?. Moreover, recent evidence demonstrates that
DCs can carry processed antigen from nonlymphoid tissuesB@-CD28 costimulation is required for the production of Th2
the draining lymph node, where they become able to stimulate naiveyitokines such as IL-5 and IL-13 by allergen-specific T cells from
cells and play a role in their instruction to become Th1l or Thasthmatic patient¥.
cells#> Many factors are important for the determination of the In addition, it has been reported that DCs can induce either Thl
differentiation into Th1l and Th2 cells. In addition to the type andr Th2 responses depending on their origin. In humans, DC1
the dose of antigen, the route of exposure, and the genetic backgrourdksfved from monocytes induces Thl responses, whereas DC2
the host, the most critical factors remain (1) the type of D@slved in  generated from plasmacytoid monocytes cultured in vitro with
the interaction with naive T cells, (2) the type of costimulator£D40L induces Th2 respons&sHowever, it is also clear that
molecules expressed on the surface of the DCs, and (3) tmgeloid DCs can give rise to either DC1 or DC2 depending on the
polarizing cytokine microenvironment during antigen presentationature of stimulus influencing the production of IL-¥#2L-12, the
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critical Thl-polarizing cytokiné? can be produced by DCs incu Cytokine assay

bate‘?’ with bacterial components ,SUCh as IIpOpolysac(:ha”de](1‘P%upernatants of X 10° generated DCs pulsed or not with Der p 1, ProDer

or with CD40L!® Lastly, IL-10 is able to down-regulate DC- p 1, or LPS were harvested 6, 24, and 48 hours following stimulation,

derived IL-12 productiod? leading to a type 2 response. centrifuged (409 for 7 minutes), and assayed for the presence of tumor
It has been postulated that some allergens may influence allergéerosis factor (TNFj, IL-1p, IL-6, IL-10, and IL-12 p70 by specific

responses by noncognate interactions. Thus, Der p 1, a magazyme-linked immunosorbent assay (ELISA) using Eli-pairs (R&D Sys-

allergen of the house dust mil@ermatophagoides pteronyssi-tems). The sensitivity of detection of TNk-IL-18, and IL-6 was 10

nus, inhibits the secretion of IFNy, thus promoting a Th 2 pg/mL; the sensitiv'ity of detection of IL-10 and IL-12 was 12.5 pg/mL and

responsé’ Because DCs play a role in the orientation of th&-5 N9/mL, respectively.

immune response, we wondered if D@1 could favor a type 2

response, first by modulating the CD80 and CD86 costimulatofylogeneic proliferation assay

molecules expressed on DCs and, secondly, by enhancing tfation of T cells from PBMCs was performed by depletion of B cells,
production of the Thl- or the Th2-polarizing cytokines IL-12nonocytes, natural killer cells, DCs, early erythroid cells, platelets, and
and IL-10, respectively. Thus, in this report, the effect of Der p hasophils by an indirect magnetic label using a cocktail of hapten-
on these parameters was evaluated on DCs from both healtiepjugated CD11b, CD16, CD19, CD36, and CD56 antibodies and MACS
donors and allergic patients. microbeads coupled to an antihapten mAb (Miltenyi Biotec). The negative
cells were collected, washed, and plated at a concentratiorPafell® per

well in RPMI 1640—fetal calf serum 10% into 96-well round-bottomed
culture plates. Increasing numbers of DCs pulsed or not with Der p 1,
ProDer p 1, or LPS were added into the wells containing the allogeneic T
cells. Three days latefH thymidine (18.5 KBg/well) was added for 16
hours before measurement of the incorporated radioactivity.

Materials and methods

PBMC preparation and De r p 1 preparation

Blood was collected from donors sensitive£nl8) or not (n= 11) to the  pc_T-cell cocultures

house dust mite. All allergic patients presented the usual features of house

dust mite sensitization: specific IgE antibodies and positive skin prick te§e4" T cells were purified from PBMCs after negative depletion of
toward Dermatophagoides pteronyssinuEotal IgE concentrations were CD14", CD16", CD19", CD56", and CD8 cells using MACS microbeads
above 0.36 mg/L (0.36-3.84 mg/L). Athird class of patients<(4) who are and a MACS column. After 7 days of culture with GM-CSF and IL-4,
allergic to aeroallergens but are not sensitive to house dust mite was déferated DCs from allergic patients or from healthy donors previously
included in this work. After platelet-rich plasma depletion, blood cells wergulsed or not with 100 ng/mL Dep 1 or ProDe p 1 for 24 hours were
then diluted in RPMI 1640 (Life Technologies, Paisley, Scotland) angpcultured with the autologous purified CD4 cells at a ratio of 1:10.
layered over a Ficoll gradient (Pharmacia, Uppsala, Sweden). Aftdfter 24 or 48 hours of coculture, supernatants were harvested and assayed
centrifugation (406, 30 minutes), peripheral blood mononuclear celldor IL-4 and IFN-y production using a specific ELISA (Diaclone).

(PBMCs) were harvested and washedr [Pel was isolated from spent

growth medium as previously describgd. Statistical analysis

Parametric statistical analysis of cell surface molecule expression and
Differentiation and antigen loading of DCs analysis of the cytokine production by DCs were performed using the

. ) ) . . Student test. Values oP = .05 were considered statistically significant.
Purified PBMCs were incubated with magnetic beads conjugated with

monoclonal mouse antihuman CD14 antibodies (Miltenyi Biotec, Auburn,

CA) at 4°C for 30 minutes. After washing, the cells were applied onto a

column placed in the magnetic field of a MACS separator (Miltenyi BiotecCResylts

After elimination of negative cells, the column was removed from the

separator and the CD14cells (monocytes) were collected and washedhenotype of monocyte-derived DCs

twice in RPMI 1640 medium. Cells were cultured X210 cells/well) into

6-well flat-bottomed culture plates in RPMI 1640 supplemented with 193fter 7 days of culture with GM-CSF and IL-4, generated cells
antibiotics and 10% fetal calf serum (Life Technologies) for 7 days in th&/ere analyzed for the expression of DC markers CD1a, CD11c, and
presence of 20 ng/mL granulocyte-macrophage colony-stimulating factdLA-DR. Results show that the cells obtained displayed a high
(GM-CSF; Peprotech, London, United Kingdom) and 200 IU/mL IL-4expression of CDla and CD11c and a low expression of HLA-DR
(R&D Systems, Oxon, United Kingdom). (Figure 1), the costimulatory molecules CD80 and CD86 (Figure

For experiments carried out in the presence of Der p 1, generated D23)§ and CD83 (Figure 3). This profile is specific for immature DCs.
were pulsed for 24 hours with 0, 10, and 100 ng/mL Der p 1; with the

proenzymatic and inactive form of Der p 1, PraDe 1 (provided by
SmithKline Beecham Biologicals, Rixensart, Belgiuth)sing the same
protocol; or with 1ug/mL LPS for 24 hours as a control of DC maturation.

CD1a CDl1lc CD83

DC surface marker analysis

Relative Cell
Number

o

Cells were collected, washed in phosphate-buffered saline, and incubate 0

for 30 minutes at 4°C with different monoclonal antibodies (mAbs) (all 107 10

from Becton Dickinson, Mountain View, CA): fluorescein isothiocyanate

(FITC)-conjugated anti-CD80 or anti-CD1a; phycoerythrin (PE)-conju-

gated anti-CD86, anti-CD11c, or anti-CD83; Cy-chrome—conjugated anffigure 1. Phenotype of monocyte-derived DCs.  Monocytes from allergic patients

HLA-DR; or an ifrelevant mAb of the same isotype (Becton Dickinson)?r from healthy donors were cultured in the presence of GM-CSF and IL-4 for 7 days.
he cells were then collected and analyzed by flow cytometry for CD1a, CD1lc,

After washing, the cells were fixed in phosphate-buffered saline~1ff A pr, and CD83 expression (filled histograms). Open histograms represent the
paraformaldehyde and analyzed using a FACSCalibur (Becton Dickinsoreactivity of fluorochrome-matched isotype control mAbs.

L L AT T, T A AT LT AT

Fluorescence Intensity
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Figure 2. Effect of De r p 1 on CD86 and CD80 House Dust Mite— Grass Pollen—

expression on DCs. Monocyte-derived DCs from house age . epe .
dust mite—sensitive patients (left panels), from grass Sensitive Patient Sensitive Patient

pollen—sensitive patients (middle panels), and from
healthy donors (right panels) were exposed or not to Der CD86 CDS80 CD86 CDS80 CD86 CDS80
p 1, ProDer p 1, or LPS for 24 hours. DCs were then Y
incubated with PE-conjugated anti-CD86 mAbs or with

FITC-conjugated anti-CD80 mAbs, electronically gated,

and analyzed for CD86 and CD80 expression (filled

histograms). Open histograms represent reactivities of
fluorochrome-matched isotype control mAbs. One repre-
sentative experiment of 7 is shown.

Healthy Donor

None

Der p 1 (10ng/mL)

Der p 1 (100 ng/mL)

ProDer p 1 (100 ng/mlL)

Relative Cell Number

5 ‘ LPS (1pg/mL)
T e e S I P T o
Fluorescence Fluorescence Fluorescence
Intensity Intensity Intensity
Effect of De rp 1 on CD80, CD86, and CD83 expression To evaluate the effect of D 1 on DC maturation, CD83

. . . i Ised, D 1-pulsed, or LPS-pulsed DC
Monocyte-derived DCs from both allergic patients and health&xsgji%n :;sl:ir;)?/\l/]nsii Fi Errepg Dp:f:t th(;glose o?lljosg n /mi was
donors were incubated with 0, 10, or 100 ng/mLrpel for 24 ' 9 ’ g

hours. As shown in Figure 2 (1 representative experiment of 7), ||Jg]creased CD83 expression on DCs from only house dust mite—

the presence of D@ 1 at 10(g/mL an exclusive increase in CD86senS|tive patients. In response to LPS, DCs from both house dust

expression was observed on DCs from house dust mite—sensiﬁ%eggsens't've_ patients and healthy donors showed an increase in
expression.

allergic patients. In contrast, on DCs from healthy donors and fro . i . .
patients allergic to grass pollen, at the same dosepDleinduced Because a difference in the response of DCs issued from allergic

an up-regulation of CD80 expression but not of CD86 expressio‘?ﬁ‘tiems and heeilthy donors on costimulatory moiecule expression

In the presence of LPS, DCs from both allergic patients and health§s observed with 100 ng/mL Der p 1, the following experiments

donors showed an increase in both CD80 and CD86 expressii¢e carried out by using only the 100 ng/mL dose.

indicating that the effect opserved wiih De 1 was specific to the The effect on the costimulatory molecules is dependent

allergen itself. The effects induced with Dg 1 were not detected on Der p 1 enzymatic activity

at a lower dose.

To evaluate the potential role of Dp 1 enzymatic activity in the
Allergic Patien ts Healthy donors rriodulation of CD80 _and Ci)86 _expression, DCs were incubated
either with De p 1 orwith the inactive precursor of D@ 1 (ProDer

p 1) at 100 ng/mL, the allergen concentration previously shown to

efficiently modulate CD80 on DCs from healthy donors and CD86

on DCs from allergic patients. As shown in Figure 2, the
up-regulation of CD80 and CD86 observed in Der p 1—pulsed DCs
from healthy donors and allergic patients, respectively, was not

induced by ProDer p 1.

Der p 1-Pulsed DC _These r_esults suggest that the pioteolytic _activity of_ Derp1l
might be involved in the allergen-induced increase in CD80
expression and CD86 expression on DCs from healthy donors or
patients allergic to grass pollen and allergic patients, respectively.

Unpulsed DC

Relative Cell Number

LPS-Pulsed DC Proliferation of T cells by DCs

When T cells were incubated with unpulsed DCs from either
allergic patients or from healthy donors, a low proliferation of T
cells was observed. Interestingly, the T-cell proliferative response

Fluorescence Intensity induced by Der p 1-pulsed DCs from allergic patients (Figure 4A)
Figure 3. Effect of De r p 1 on CD83 expression by DCs. Monocyte-derived DCs was higher than t_he one observed with Der p 1—-pulsed DCs from
from house dust mite—sensitive patients (left panels) and from healthy donors (right healthy donors (Figure 48).
panels) were exposed or not to Der p 1 or LPS for 24 hours. DCs were incubated with DCs from healthy donors pulsed with Dﬂ! 1 orwith ProDer p
PE-conjugated anti-CD83 mAbs and analyzed for CD83 expression (filled histo- . .. . . .

1 were able to induce a similar T-cell proliferation (Figure 4A).

grams). Open histograms represent fluorochrome-matched isotype control mAbs. ) )
One representative experiment of 3 is shown. Moreover, Der p 1-pulsed DCs from allergic patients showed a

S

e
10° 10 4

0 1 310

102 10! 108 10



1138  HAMMAD et al

>

50000 -

40000 -

30000

(cpm)

20000

10000 4

3u Thymidine incorporation

T T T T T
0 10 160 1000 10 000

Number of Dendritic Cells Added

W

20000

10000

3n Thymidine incorporation
(epm)

T T T T
0 10 100 1000 10 600

BLOOD, 15 AUGUST 2001 - VOLUME 98, NUMBER 4

7F, respectively).

Number of Dendritic Cells Added

Figure 4. Allogeneic stimulation of T cells.  Atotal of 10° T cells were coincubated
with monocyte-derived DCs from healthy donors (A) or allergic patients (B) for 3 days.

Diagrams represent the incorporated radioactivity measured 16 hours after adding 3H A 2500~

thymidine in the cell culture medium. B, unpulsed cells; 4, Der p 1-pulsed cells; @,
ProDer p 1-pulsed cells; A, LPS-pulsed cells. Mean = SEM values are shown.

better allostimulatory capacity than ProDer p 1—pulsed DCs fro
allergic patients.

TNF? (pg/mL)

Production of cytokines by Der p 1-stimulated DCs

When incubated with 100 ng/mL Der p 1, DCs from allergic
patients (n= 8) produced high amounts of the proinflammatory
cytokines TNFe (Figure 5A), IL-18, (Figure 5B) and IL-6 (Figure B
5C) as compared with unpulsed celR € .05). This enhancing
effect of Der p 1 on the release of these 3 cytokines already,
observed after 6 hours remained significant up to 48 hours:
(P < .05). In contrast, when DCs from healthy donors{i7) were ~ _
incubated with the same dose of Der p 1 (100 ng/mL), a significang
increase was observed for TNRfter 6 hours (Figure 5D). This
stimulatory effect was transient because at 24 and 48 hours no
further increase was detected. In addition, after 6, 24, and 48 hours,
the production of IL-B and IL-6 was not modified by the allergen ¢
exposure as compared with unpulsed cells (Figure 5E and 5F,
respectively).

Concerning the production of cytokines involved in the orienta-
tion of the immune response, a difference of reactivity toward Der_
p 1 was also noticed between DCs from house dust mite—allergi&
patients and DCs from healthy donors or patients sensitive to grass
pollen. When DCs from patients sensitive to the house dust mite
were incubated with Der p 1, a significant increase in IL-10

pg/mL)
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48 h

D 25004

2000
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-
=3
=
=
T

1500+

1500

1000

IL-6 (pg/mL)

500

healthy donors. Following the incubation with Der p 1, only a very
slight effect was detected on IL-10 production (Figure 6C and 6E,
respectively), whereas a significant increase in IL-12 production
was observed (Figure 6D and 6F, respectivel)<(.05 as
compared with unpulsed cells). Stimulation with LPS showed an
increase in both IL-10 and IL-12 by DCs from both allergic patients
and healthy donors without any statistical difference between
allergic and healthy donors.

Effect of Der p 1—pulsed DCs on the in vitro production of IL-4
and IFN-+vy by autologous T cells

To evaluate the potential effect of DCs from allergic patients or
healthy donors on the Th1/Th2 response, the production ofyFN-
and IL-4 by autologous T cells stimulated by Der p 1-pulsed DCs
was analyzed. T cells coincubated with Der p 1—pulsed DCs from
56000 house dust mite—sensitive patientsrb) produced large amounts

T of IL-4 (Figure 7A), whereas IFNy production was not modified
(Figure 7B) as compared with T cells stimulated with unpulsed
DCs. The effect induced by D@ 1 isdependent on its enzymatic
activity because ProDer p 1—pulsed DCs did not modulate IL-4 or
IFN-y production by T cells. This suggests that DCs need to be
activated by Der p 1 to induce the amplification of the cytokine
production by autologous T cells. In contrast, after incubation with
autologous Der p 1-pulsed DCs, T cells from healthy donors and
from grass pollen—sensitive patients=rb) did not modify their
production of IL-4 (Figure 7C and 7E, respectively) but signifi-
cantly increased IFNrproduction up to 48 hours (Figure 7D and

If Der p 1-pulsed DCs from allergic patients were preincubated

6h 24h 48 h

production was observed 6 hours after the contact with the allergggire 5. Effect of De r p 1 on TNFa, IL-1B, and IL-6 production by DCs.
(P < _05) (Figure 6A), whereas IL-12 production was not modifiethonocyte-derived DCs from house dust mite-sensitive patients (A-C) and from
by Der p 1 as:ompared with unpulsed cells (Figure GB). HOWGVEﬁeaIthy donors (D-F) were incubated with Der p 1 or with ProDer p 1 for 6, 24, or 48
. . ours. Supernatants were then collected, and the amounts of TNFq, IL-18, and IL-6
Der p 1 had a different effect on the production of IL-10 and IL'lalere evaluated by ELISA. [, unpulsed DCs; B, Der p 1-pulsed DCs; @, ProDer p

by DCs issued from both grass pollen—sensitive patients and framuised DCs. Results are expressed as the mean + SEM. *P < .05.



BLOOD, 15 AUGUST 2001 - VOLUME 98, NUMBER 4

A 60007 B 1500
45001 =)
5 £
£ &
30001
2 7
o =
= =
= 1500
o-
C 6000 D 15001
;E‘ 4500 QE‘
E Lo
= 3000 S
2 2
1500 .. =
0- i
6h 24h 6h 24h
E 6000, F
= 4500 3
E £
E k)
= 3000, Z
_ i
= =
= 1500/ =

0 6h 24 h 6h 24 h

Figure 6. Effect of De r p 1 on the production of IL-10 and IL-12 by DCs.
Monocyte-derived DCs from house dust mite—sensitive patients (A-B), from grass
pollen—sensitive patients (C-D), and from healthy donors (E-F) were incubated with
100 ng/mL Der p 1 or 100 ng/mL ProDer p 1 for 6 or 24 hours. Supernatants were
collected, and the amounts of IL-10 and IL-12 were measured by specific ELISA. [],
unpulsed cells; B, Der p 1-pulsed cells; %, ProDer p 1-pulsed cells; &, LPS-pulsed
cells. Results are expressed as the mean = SEM. *P < .05.

with blocking anti-CD80 or anti-CD86 for 2 hours before coculture , 4 -
with T cells, IL-4 production was blocked preferentially in the presence
of anti-CD86 antibodies. The blockade of both molecules did not

completely abolish Der p 1-induced IL-4 production (Table 1).
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to increase CD80 (B7.1) expression on normal human monocyte-
derived DCg? In this study, we also show that Pp 1 induces an
increase in CD86 on DCs from allergic patients that is dependent
on the enzymatic activity of Dp 1 because the up-regulation of
CD86 is abolished using the cysteine protease inhibitor E64 (data
not shown) or the proenzymatic form of Der p 1, ProDer p 1. This
dependency on the catalytic activity has already been shown to be
critical in other noncognate interactions reported for the allergen,
such as the inhibition of IFNrmessenger RNA and the decrease in
the number of IFNy—secreting cell$’ Moreover, cysteine pro
teases are known to play a role in the induction of type 2 responses.
Thus, in a murine model of leishmaniasis, the infection with mutant
strains lacking cysteine protease genes preferentially induced a
shift from the type 2 phenotype associated with the infection using
wild-type strains to a type 1-associated respdahseterestingly,
the stimulation of DCs from allergic patients or from healthy
donors with LPS leads to an up-regulation of both CD80 and CD86.
LPS is a very potent inducer of DC maturati$nvery recently,
Langenkamp et al showed that monocyte-derived DCs stimulated
with LPS rapidly produce IL-12, leading to a Thl response, and
that after 24 hours they lose their capacity to produce this pro-Thl
cytokine and acquire the capacity to favor a Th2 response
associated with an increase in CD86:CD80 rafidwus, the effect
induced by De p 1 seems to be specific to the allergen and the
origin of the cells.

In the present study, DCs from allergic patients exposed to Der
p 1 were shown to increase the production of the proinflammatory
cytokines TNk, IL-1B, and IL-6. It is known that monocytes
cultured with GM-CSF and IL-4 acquire immature DC morphology

* * BZO{){) -

1500
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»
38
L
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N

200 o
500 4

DISCUSSIOn [ 0 e ] ———
24h 48h
Costimulation through the CD28/CD80-CD86 pathway is oneC o - D -
critical point in the establishment of antigen-driven immune™ _ |
responses. Antigen-specific immune responses are initiated after wo |,
400 o —_— *

interaction between T cells and APCs such as DCs, and an efficient
activation of T cells requires 2 signals. The first signal is delivereds
after interaction between T-cell receptor and major histocompatibils ** |
ity complex class Il molecules; the second involves costimulatory e - I:_J:Ij i -

molecules such as CD80 and CD86. The relevance of the CD28/ .. 0
CD80-CD86 pathway in allergic responses is supported by experi- e o e o
mental studies demonstrating the role of CD28 in IgE respofises.

TEN-y (pg/mLy

600 - 2000 —
The issue of a potential dichotomy in the ability of CD80 and CD86E w0 F
to generate a Thl versus a Th2 response remains to be solved. \ 5 1500 L
Until now, the effects of allergens on DC function were not well 3 - Ee
300 I 1000 4
=1

described. In this study, we demonstrate that in DCs from allergi@ °
patients incubated with Der p 1, the CD86:CD80 ratio was highefF 1
than in DCs from healthy donors that preferentially showed an 1w |
up-regulation of CD80 expression. CD86 molecule plays an ol =0 c— od
important role in allergic diseases and has been shown to be e o e -
up-regulated on B cells from allergic patieffdn contrast, CDgQ '9ure 7. Effect of Der p 1-pulsed DCs onIL-4 and IFN- - y production by T cells.

A R X Monocyte-derived DCs from house dust mite—sensitive patients (A,B), from grass
seems to be preferentla”y associated with Thl'type T-cell rsﬁllen—sensitive patients (C,D), and from healthy donors (E,F) were pulsed or not
sponses. For example, DCs interacting viitiicobacterium tuber-  with 100 ng/mL Der p 1 or ProDer p 1 for 24 hours. Then, Der p 1-pulsed or unpulsed
culosis antigens are activated and highly express Cceisth DCs were cocultured with autologous T cells for 24 and 48 hours. Supernatants were
leish L . h | h k . . .. .. harvested, and the amounts of IL-4 and IFN-y were measured by specific ELISA. (&,
eishmaniasis, _an antlge_n omolog to the eukaryotic Ir"tlatlcmthout Der p 1; W, with Der p 1; [J, with ProDer p 1. Results are expressed as the
factor 4A described as an inducer of Th1-type responses was shown + SEM. *P < .05.
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Table 1. Effect of anti-CD80 or -CD86 antibodies on cytokine release by dendritic cell-activated T cells

Derp 1-
Derp 1- Derp 1- Derp 1- pulsed DCs + anti-CD80
Unpulsed DCs pulsed DCs pulsed DCs + anti-CD80 pulsed DCs + anti-CD86 and anti-CD86
House dust mite—
sensitive patients

IL-4 120 = 53 480 + 58.1 386.1 = 78.1 145.9 + 36.8* 162.6 = 29.4*

IFN-y 50.3 + 18.1 80 + 28.2 70.1 +15.2 62+ 9.4 60.3 + 10.6
Healthy donors

IL-4 33.4 173 176 £ 5.7 41.8 =10.1 33.9 £ 15.3 38.2 = 10.2

IFN-y 352.9 + 88.2 18329+ 117.6 142.7 + 37.6* 1695.4 + 207.2 92.9 + 30.1*

Monocyte-derived DCs from house dust mite—sensitive patients or from healthy donors were pulsed or not with 100 ng/mL Der p 1 for 24 hours. Der p 1—pulsed or unpulsed
DCs were then incubated for 2 hours with anti-CD80, anti-CD86, or both antibodies before addition of autologous T cells for 24 hours. Supernatants were harvested, and the
amounts of IL-4 and IFN-y were measured by specific ELISA. Results are expressed as the mean concentration (pg/mL) = SEM. *P < .05 as compared with Der p 1-pulsed
DCs. Italicized entries indicate an effect by the antibody.

and functions. One common way to obtain mature DCs is to exposéth agents inducing type 2 responséterestingly, in our study,
them to proinflammatory cytokines such as ThFand IL-13.2> only DCs from healthy donors exposed torDg 1 could up-
Moreover, the incubation of DCs with antigens is often associateeigulate CD80 expression, whereas DCs from allergic patients
with an overproduction of proinflammatory cytokines such agp-regulated CD86. This increase in CD80 expression by DCs
TNFq, IL-1B, and IL-6. DCs cultured with GM-CSF and IL-4 andfrom healthy donors was associated with an overproduction of
incubated withMycobacterium tuberculosiscrease their produc- 1L-12 in response to the allergen. This Der p 1-induced IL-12 could
tion of both TNFx and IL-18.2% This increase in the production of then act in an autocrine manner, which could probably explain the
proinflammatory cytokines is also observed for other antigens sugp-regulation of CD80 only on DCs from healthy donors. DCs
asSalmonelld and haptend’ The Der p 1-induced production of from allergic patients up-regulate IL-10 production rather than
cytokines observed in our work was more sustained and long-12 in response to Der p 1. All of these data suggest that DCs
lasting in DCs from allergic patients rather than in DCs fronffom allergic patients exposed to D 1 could be able to promote
healthy donors. This could probably be responsible for an allergeiPe 2 responses through an overproduction of IL-10, whereas DCs
associated maturation of DCs, but this hypothesis remains to fslem healthy donors could favor a type 1 response through an
further investigated. Interestingly, an elegant study showed tH#-regulation of IL-12 release. This was confirmed when Der p
maturation factors such as TNFassociated with IL-g led to a 1-pulsed DCs were cocultured with T cells. T cells from healthy
DC exhaustion responsible for the development of a Th2 resporéinors could increase their production of IRNvithout any effect
associated with a production of IL-10 and a down-regulation & IL-4 production, indicating a capacity of such DCs to orientate
IL-12 secretior?. Our results demonstrate a high release of tH@€ response toward a Thl response. In contrast, T cells from
maturing factors TNFe and IL-18 in response to Dep 1 by DCs gllergic patie_nts stimglated by Der p 1—pu|_s§d DCs prefer_entially
from allergic patients. This suggests that monocyte-derived Dé§reased their production of IL-4 without modifying IFNproduction.
from allergic patients might reproduce the model described Wterestlngly, insome other experiments, the IL-4 production induced

Langenkamp et al, explaining their lower IL-12 production and thgY Der p 1-pulsed DCs from allergic patients was higbtyuced by a
promotion of a Th2 response. treatment of DCs with anti-CD86 antibodies (reduction of around

The orientation toward a Th1 or a Th2 profile is also dependefp??)- Anti-CD80 expression only decreased the IL-4 production of

on the cytokines present when the interaction of DCs with T ceff0%: The IL-4 production by T cells from allergic patients

occurs. Many cytokines are very efficient in focusing the immuni@!loWing the interaction with Der p 1-pulsed DCs was then much
response toward a Th1 or a Th2 profile. IL-10 is known to be °T® dependent on CD86 than on the CD80 molecule, indicating

cytokine that inhibits type 1 responses, thus promoting a typetlﬁat Dps from allergic patients are able to favor a type 2 response
especially through the CD86 costimulatory molecule.

responsé® In contrast, IL-12 is an inducer of IFN-production by Tak h h d hat in th f th
T lymphocytes and so might favor Th1 respon&eBoth IL-10 and aken together, these data suggest that in the presence of the
ame antigen, the polarized immune response is highly dependent

IL-12 are produced by DC¥,suggesting that DCs could have a key°‘ i . )
role in the establishment of an immune response. IL-10 is produc_%'a the immune status of the donor. Indeed, DCs from allergic patients,

by DCs in response to different antigens such as baétanal their In contrast with DCs from healthy donors, exposed to Derpgay a

derived products. DCs cultured in the presence of recombiné)rwotal role in the amplification of a Th2 response because, in our

IL-10 showed a decreased expression of CD86 responsible fors&tludy, T cells issued from the donors are already primed. Thus, a

inhibitory effect on alloreactive reactiod%.However, another po_r}ential dysregu_lation at the Ievel_ of the DCs in aIIergic patients
study indicated that DCs that have undergone matl’Jration in tWéght be responsible for the establishment of the allergic status.

presence of IL-10 down-regulated their own production of I1L-12
and were unable to induce the synthesis of H-Ny T cellsl6
Finally, in IL-10 knockout mice, DCs rapidly and efficiently Acknowledgments

promote Thl responsésThese data support the idea that IL-10 is

essential for mounting Th2 responses. IL-12 is constitutivelfhe authors thank Prof B. Wallaert, Dr C. Lamblin-Degros, and
produced by DC$ and is enhanced in response to a broathe personnel of the Calmette Hospital (Service et Consultations
spectrum of stimuli such as microbial stimulati&mparasites®and d’'Immunoallergologie) for the selection of patients and the
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