1duosnuey Joyiny JHIO 1duosnuey Joyiny ¥HIO

1duasnuey Joyiny YHID

C | H R Canadian Institutes of Submitted by CIHR
& Health Research Déposé par les IRSC

(4
&

I RSC Instituts de recherche
en santé du Canada
Mol Immunol. Author manuscript; available in PMC 2016 December 07.

Published in final edited form as:
Mol Immunol. 2010 January ; 47(4): 833-839. doi:10.1016/j.molimm.2009.09.037.

The P2 receptor antagonist PPADS abrogates LPS-induced
neutrophil migration in the murine air pouch via inhibition of
MIP-2 and KC production

Filip Kukulskil, Fethia Ben Yebdril, Fariborz Bahrami, Sébastien A. Lévesque, Mireia
Martin-Satué, and Jean Sévigny”

Centre de Recherche en Rhumatologie et Immunologie, Centre Hospitalier Universitaire de
Québec, Université Laval, 2705 Boulevard Laurier, Local T1-49, Québec, QC G1V 4G2, Canada

Abstract

In this work, we show that P2 nucleotide receptors control lipopolysaccharide (LPS)-induced
neutrophil migration in the mouse air pouch model. Neutrophil infiltration in LPS-treated air
pouches was reduced by the intravenous (iv) administration of the non-selective P2 receptor
antagonist PPADS but not by suramin and RB-2. In addition, the iv administration of a P2 receptor
ligand, UTP, enhanced LPS-induced neutrophil migration. In contrast, the iv injection of UDP had
no effect on neutrophil migration. These data suggest that LPS-induced neutrophil migration in the
air pouch could involve P2Y 4 receptor which is antagonized by PPADS, activated by UTP, but not
UDP, and insensitive to suramin. The inhibition of neutrophil migration by PPADS correlated with
a diminished secretion of chemokines macrophage inflammatory protein-2 (MIP-2) and
keratinocyte-derived chemokine (KC) in the air pouch exudates. As determined in vitro, PPADS
did not affect MIP-2 and KC release from air pouch resident cells nor from accumulated
neutrophils. MIP-2 and KC production in the LPS-treated air pouches correlated with an early
neutrophil migration (1 h after LPS injection), and both of these effects were significantly reduced
in mice administered with PPADS. Altogether, these data suggest that P2Y 4 receptor expressed in
circulating leukocytes and/or endothelium controls LPS-induced acute neutrophil recruitment in
mouse air pouch.
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1. Introduction

Lipopolysaccharide (LPS) is a cell wall component of Gram-negative bacteria and potent
activator of innate immunity (Freudenberg et al., 2008). LPS and other bacterial cell wall
components such as peptidoglycans and flagellin are pathogen associated molecular patterns
(PAMPs) (Basu and Fenton, 2004). PAMPs are recognized by host via Toll-like receptors
(TLR1-9) of which TLRA4 is specific for LPS (Heumann and Roger, 2002). Typically, the
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exposure of host tissues to LPS initiates the recruitment of neutrophils that rapidly infiltrate
the affected site in order to neutralize/eliminate the invading pathogens. Neutrophil
migration is regulated by various soluble inflammatory mediators released by the infected
tissue such as the chemokine interleukin 8 (IL-8) in human (Wagner and Roth, 2000). In
rodents, neutrophil recruitment is activated mainly by the chemokines MIP-2 and KC (Bozic
et al., 1995; Kopydlowski et al., 1999; Li et al., 2004; McColl and Clark-Lewis, 1999;
Schramm et al., 2000; Shanley et al., 1995).

Extracellular nucleotides are signaling molecules that act via the activation of specific P2
receptors including the ionotropic P2X receptors (P2X;_7) and metabotropic P2Y receptors
(P2Y12.4611-14). All P2X and P2Y 11 receptors are activated by ATP, P2Y; by ATP and
UTP, P2Y4, P2Y4, and P2Y 3 by ADP, P2Y, by UTP, P2Y¢ by UDP and P2Y 1,4 by UDP-
glucose (Bours et al., 2006). Growing evidence shows that extracellular nucleotides play key
roles in inflammatory neutrophil migration. ATP enhances neutrophil adhesion and
extravasation (Bours et al., 2006; Dawicki et al., 1995), and also chemotaxis via P2Y,
receptor (Chen et al., 2006; Junger, 2008; Kukulski et al., 2009). In keeping with these data,
mice deficient in ATP-dependent P2Y, receptor exhibit an impaired neutrophil recruitment
in sepsis (Inoue et al., 2008). Nucleotides can also induce neutrophil migration via activation
of I1L-8 secretion by human monocytes (Ben Yebdri et al., 2009; Kukulski et al., 2007).

The murine air pouch model of synovial cavity is widely used to study the basic mechanisms
of arthritis and acute inflammatory responses (Alam, 2003; Colville-Nash and Lawrence,
2003; Elliott et al., 2009; Willoughby et al., 1986). Using this model, we show here that the
P2 receptor(s) expressed in circulating leukocytes and/or endothelium may play a key role in
LPS-induced acute neutrophil migration.

2. Materials and methods

2.1. Materials

LPS from E. coli 0111:B4 (TLR4 agonist), potato apyrase grade VII, nucleotides (UTP and
UDP), pyridoxal-phosphate-6-azophenyl-2”, 4’ -disulfonate (PPADS) and suramin were
purchased from Sigma (St. Louis, MO). Reactive blue 2 (RB-2) was from ICN Biochemicals
Inc. (Aurora, OH). Pam3CSKy (TLR2 agonist) and flagellin from S. typhimurium (TLR5
agonist) were obtained from InvivoGen (San Diego, CA). Dulbecco’s modified Eagle’s
medium (DMEM) was purchased from Gibco (Grand Island, NY) and trypsin—-EDTA from
Invitrogen (Burlington, On, Canada).

LPS and apyrase were reconstituted in endotoxin-free saline (Sigma) while Pam3CSK, and
flagellin in endotoxin-free water supplied by the manufacturer. Before use, LPS was
sonicated for 10 min in a water bath sonicator and diluted in sterile PBS (without Ca?* and
Mg?2*; Gibco). The stock solutions of the P2 receptor antagonists (PPADS, suramin and
RB-2; 10 mM) and nucleotides (UTP and UDP; 10 mM) were prepared in endotoxin-free
water (Sigma), filtrated (0.22 pm membrane, Millipore Corporation, Billerine, MA) and
diluted in sterile PBS.
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2.2. Murine air pouch

The experimental protocol was approved by the animal protection committee of Université
Laval (Québec, QC, Canada). Air pouches were pre-formed on the dorsum of female CD-1
mice (8-12 week old, Charles River) as before (Kukulski et al., 2007). The tail vein injection
(iv) of P2 receptor antagonists (PPADS, suramin or RB-2; 200 uM in 0.2 ml) or apyrase (6 U
in 0.2 ml) was performed ~2-3 min prior to the induction of inflammation by subcutaneous
(sc) injection of LPS, Pam3CSKy, flagellin (10 ng in 1 ml) or mouse recombinant MIP-2 (2
ng in 1 ml) in the air pouch, as indicated. The control mice were injected iv with PBS (0.2
ml) and sc with PAMPs. In some experiments, the mice were injected iv with nucleotides
(UTP or UDP; 20 uM in 0.2 ml) or PBS (0.2 ml; control mice) ~2—-3 min before the sc
injection of a low (suboptimal) dose of LPS (2 ng in 1 ml). Assuming that mice used in these
experiments had ~4 ml of blood, the iv injection doses of antagonists and nucleotides were
in the range sufficient to inhibit/activate P2 receptors (Abbracchio et al., 2006; Muller, 2002;
North and Surprenant, 2000). Some mice were administered sc with LPS alone or with
PPADS (10 ng and 10 uM, respectively, in 1 ml of sterile PBS).

The mice were sacrificed by CO, poisoning 1 or 4 h after LPS injection. The air pouch
exudates were collected with a 2 ml wash (PBS-5 mM EDTA) and centrifuged (500 x g, 10
min, 4 °C). The cells present in the pellet were counted with a hemacytometer and analyzed
by a Diff quick staining of the cytospins and/or by flow cytometry (showing that neutrophils
represented >90% of the migrated cells). The supernatants were analyzed by enzyme-linked
immunosorbent assay (ELISA), as described below.

2.3. MIP-2 and KC release in vitro

The air pouch lining (resident) cells were obtained from 8- to 12-week-old female CD-1
mice by air pouch trypsinization with 0.05% trypsin containing 0.5 mM EDTA in DMEM
(adjusted to 37 °C before injection; 3 ml/pouch). Each air pouch was trypsinized twice for 5
min and gave ~0.3 x 106 cells.

Peritoneal macrophages were collected from the peritoneal cavities of 8-12-week-old female
CD-1 mice with a 7 ml PBS wash 4 days after the intraperitoneal (ip) injection of 4% brewer
thioglycolate (1 ml; Difco Laboratories, Detroit, MI).

For stimulation, the air pouch resident cells and peritoneal macrophages were seeded in a
24-well plate (0.15 x 108 and 1 x 10° cells/well, respectively), cultured in DMEM-10% FBS
overnight and then incubated for 1 h with LPS (10 ng/ml) in the presence or absence of
PPADS (10 pM; added to the cells 15 min before LPS). The media of these cells were
centrifuged (500 x g, 5 min, 4 °C) to remove detached cells and analyzed by ELISA, as
described below.

Air pouch leukocytes (106/0.5 ml of DMEM-10% FBS in a 5 ml sterile tube) collected 4 h
after sc LPS injection (see Section 2.2) were stimulated in vitro with LPS (100 ng/ml) in the
presence or absence of PPADS (10 uM) for 1 h, and centrifuged (500 x g, 10 min, 4°C). The
supernatants were analyzed by ELISA.
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2.4. Enzyme-linked immunosorbent assay (ELISA) for chemokines

MIP-2 and KC were quantified by ELISA (R&D Systems, Minneapolis, MN), following the
manufacturer’s instructions.

2.5. Statistical analysis
Student’s ttest was performed using Excel software (Microsoft® Office OneNote ™ 2003).

3 Results
3.1. PPADS inhibits LPS-induced neutrophil migration in the air pouch

There is growing evidence that extracellular nucleotides act as danger signals which are
rapidly released at sites of inflammation and/or infection as a result of TLR activation (Di
Virgilio, 2005; Piccini et al., 2008; Trautmann, 2009). Here, using the in vivo murine air
pouch model, we investigated whether these molecules would regulate an acute
inflammatory response due to LPS. The administration of LPS in the air pouch activates
rapid cytokine/chemokine production and massive neutrophil infiltration. The closed
environment of the air pouch allows to quantify with precision both these effects directly at
the site of inflammation. To specifically address the role of P2 receptors expressed in
circulating leukocytes and/or endothelium, their antagonists PPADS, suramin and RB-2, as
well as the nucleotide scavenger apyrase, were injected intravenously (tail vein) prior to the
induction of neutrophil migration by LPS injection in the air pouches. PPADS and apyrase,
but not suramin and RB-2, significantly diminished neutrophil migration (* £ < 0.005 vs.
PBS, n=10; Fig. 1) suggesting that PPADS-sensitive and suramin- and RB2-insensitive P2
receptor(s) are important for LPS-induced neutrophil migration in the air pouch.

3.2. UTP potentiates LPS-induced neutrophil migration in the air pouch

To further investigate the role of P2 receptors in LPS-induced neutrophil migration in the air
pouch, we tested whether the iv injection of UTP and UDP would increase LPS-induced
neutrophil accumulation in the air pouches. These nucleotides are natural agonists of P2Y
(UTP) and P2Y¢ (in mouse activated by either UDP or UTP; Bar et al., 2008; Kauffenstein
et al., in press) receptors that have been shown to control neutrophil migration in vivo and in
vitro (Ben Yehdri et al., 2009; Chen et al., 2006; Inoue et al., 2008; Kukulski et al., 2007).
UTP is also a ligand of P2Y 4 receptor which is highly sensitive to PPADS. We did not
perform the iv injections of adenine nucleotides (ATP and ADP) because these molecules
are metabolized to adenosine that is generally anti-inflammatory. Moreover, ADP is a potent
pro-thrombotic agent that can affect various biological processes in the blood (note that ADP
could also be generated from ATP injection by blood ectonucleotidases).

We first determined a suboptimal dose of LPS (2 ng/ml) that by itself elicited a weak
neutrophil migration (~1/4 of the migration obtained with 10 ng/ml LPS), allowing an
additional potential increased migration by the iv injection of nucleotides. The iv
administration of UTP, but not UDP, significantly increased neutrophil migration due to this
suboptimal dose of LPS (Fig. 2). Taken together, P2Y 4 might be a dominant nucleotide
receptor involved in LPS-induced neutrophil migration in the air pouch as, in contrast to
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P2Yg, it is not activated by UDP, and in contrast to both P2Y5 and P2Yy, it is potently
inhibited by PPADS and insensitive to suramin (Abbracchio et al., 2006; Muller, 2002).

3.3. PPADS diminishes MIP-2 and KC production in the air pouch exudates

Mouse chemokines MIP-2 and KC are responsible for neutrophil recruitment in
inflammatory air pouches and other rodent models of acute inflammation (Kopydlowski et
al., 1999; McColl and Clark-Lewis, 1999; Schramm et al., 2000). Therefore, we investigated
whether the inhibition of LPS-induced neutrophil migration in the air pouch by PPADS and
apyrase could be related to diminished production of these chemokines in air pouch exudates
and blood. Note that MIP-2 and KC production in exudates peaks at ~1 h after LPS injection
and then wanes to undetectable level at 4 h after LPS injection (Vandal et al., 2003 and data
not shown). Exudates of mice treated iv with PPADS had significantly lower amounts of
MIP-2 and KC compared to the exudates of control mice injected iv with PBS, as measured
1 h after LPS injection (Fig. 3A). The exudates of mice injected iv with apyrase had slightly
lower levels of MIP-2 and KC compared to the exudates of control mice, however, these
differences were not statistically significant (Fig. 3A). No MIP-2 and low amounts of KC
were detected in the sera of the mice injected iv with either PPADS or PBS (Fig. 3B). In
comparison, the sera of mice injected with apyrase had a high level of both chemokines (Fig.
3B).

The above results and the fact the iv administration of PPADS did not block neutrophil
migration in the air pouches injected with MIP-2 (Fig. 4) suggest that the decrease of LPS-
induced neutrophil recruitment by PPADS could be due to inhibition of MIP-2 and KC
secretion in the air pouch exudates. As apyrase did not affect MIP-2 and KC production in
the air pouch exudates (Fig. 3), its effect on neutrophil migration was not further
investigated in this work.

3.4. PPADS has no effect on LPS-induced MIP-2 and KC release by air pouch resident cells
and peritoneal macrophages

We next aimed to determine how PPADS inhibits chemokine production in the air pouch.
Air pouch lining cells (mainly fibroblasts ~50-90% and macrophages) are assumed to have a
predominant role in MIP-2 and KC production in this model (Schramm et al., 2000; Tessier
et al., 1997). However, Fig. 5 shows that PPADS had no effect on MIP-2 and KC release
from the air pouch resident cells (Panel A) as well as from mouse peritoneal macrophages
(Panel B). Noteworthy, in contrast to the air pouch exudates that had more KC than MIP-2
(Fig. 3A), both the air pouch resident cells and peritoneal macrophages stimulated with LPS
in vitro produced significantly more MIP-2 than KC (Fig. 5A and B).

These results suggest that the inhibition of MIP-2 and KC production in LPS-treated air
pouches is not due to a direct effect of PPADS on resident cells.

3.5. PPADS inhibits early neutrophil migration in the air pouch

Current data suggest that circulating neutrophils possess physiologically significant amounts
of MIP-2 produced during their maturation in bone marrow (Komatsu et al., 2006; Matzer et
al., 2001). Thus, once migrated in the air pouch, these cells could contribute to MIP-2
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release. However, the kinetics of MIP-2 production and neutrophil migration in the air pouch
are different. MIP-2 level is maximal at ~1 h after LPS injection that is 2-3 h before the
peak of neutrophil infiltration (Vandal et al., 2003). Interestingly, our experiments showed
that LPS causes early neutrophil migration as a significant number of neutrophils can be
found in the air pouch at 1 h after LPS injection compared to the control pouches treated
with PBS (6.0 + 0.5 x 10° vs. 0.68 % 0.50 x 105, respectively; *P= 0.03; 7= 8). Importantly,
this early neutrophil migration, which synchronizes with MIP-2 production in the air pouch,
was inhibited in mice treated iv with PPADS (Fig. 6A; *P=0.05; n=7).

Using neutrophils collected from the air pouch 4 h after LPS injection, we next
demonstrated that these cells can indeed contribute to chemokine production as they release
significant amounts of MIP-2, but not KC, due to LPS stimulation in vitro (Fig. 6B; not
shown for KC). A high MIP-2 production was also obtained when migrated neutrophils were
stimulated with LPS in the air pouch (second sc injection of LPS was performed 4 h after the
first one at time O; data not shown). The production of MIP-2 by air pouch neutrophils was
not inhibited by PPADS (Fig. 6B). In agreement, the sc administration of LPS with PPADS
did not affect neutrophil migration in the air pouch (Fig. 6C) nor MIP-2 and KC release
(data not shown).

Taken together, these data suggest that PPADS decreases the production of MIP-2 and KC in
LPS-treated air pouches by inhibiting early neutrophil migration.

3.6. PPADS does not prevent neutrophil migration activated by TLR1/2 and TLR5-agonists

We next investigated whether the iv administration of PPADS would also diminish
neutrophil migration due to other bacterial PAMPs, Pam3CSK, and flagellin that activate
TLR1/2 and TLR5, respectively. Both PAMPs induced neutrophil recruitment in the air
pouches (Fig. 7) but less potently than LPS. As these migrations were not significantly
affected by PPADS (Fig. 7), it can be concluded that PPADS inhibits specifically LPS-
induced neutrophil migration.

4. Discussion

This work demonstrates that P2 receptors regulate LPS-induced neutrophil migration in the
murine air pouch model. The iv administration of the P2 receptor antagonist PPADS reduced
LPS-induced neutrophil recruitment in this model which was associated with a decreased
production of MIP-2 and KC in the air pouch exudates. These chemokines have previously
been shown to play a key role in neutrophil migration in the air pouch model due to various
inflammatory stimuli such as TNF-a, IL-1p and LPS (McColl and Clark-Lewis, 1999). The
production of MIP-2 seems central for the role of extracellular nucleotides in LPS-induced
neutrophil migration as PPADS did not affect neutrophil migration due to sc injection of this
chemokine. We next showed that there was an early migration of neutrophils in LPS-treated
air pouches which was most probably responsible for MIP-2 production. Indeed, PPADS
markedly decreased either the number of migrated neutrophils or the amount of MIP-2
produced at 1 h after LPS injection, a time point at which the production of this chemokine
in the air pouch is maximal. In keeping with these results, and also with previous reports
showing that there are circulating neutrophils loaded with MIP-2 (Komatsu et al., 2006;
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Matzer et al., 2001), we demonstrated that LPS-stimulated air pouch neutrophils produced
physiologically important amounts of this chemokine in vitro (Fig. 6B). As neutrophil
MIP-2 production was not affected by PPADS, a potential explanation for this observation
would be that extracellular nucleotides control the extravasation of early migrating
neutrophils and that the reduced MIP-2 production in the pouches would have been the
direct extension of this effect. In further support for the role of early neutrophil migration in
chemokine production and in contrast to previous reports proposing a major role for resident
cells in this process (Kopydlowski et al., 1999; Mercer-Jones et al., 1999; Schramm et al.,
2000; Tessier et al., 1997), PPADS did not inhibit MIP-2 and KC production by air pouch
resident cells in vitro and in vivo. Thus, this work puts forward a potential novel role of
early migrated neutrophils in the development of the acute inflammatory response in the air
pouch. However, we cannot exclude that PPADS affected neutrophil migration over the
entire course of their recruitment in the air pouch. Both mechanisms were probably
involved.

The experiments reported here suggest that LPS-induced neutrophil migration in the mouse
air pouch is controlled by P2Y 4 receptor expressed in blood cells and/or endothelium.
Indeed, neutrophil migration was inhibited by PPADS, a potent antagonist of this receptor,
whereas suramin, largely ineffective at P2Y, did not affect this response. Moreover, LPS-
induced neutrophil migration was potentiated by UTP, a P2Y 4 ligand but not by UDP, an
agonist of P2Yg (Fig. 2). However, RB-2 is also a potent antagonist of P2Y, in vitro
(Suarez-Huerta et al., 2001) but did not inhibit neutrophil migration in the air pouch. It is
therefore possible that PPADS and UTP acted on distinct P2 receptors. PPADS can inhibit
various P2 receptors including P2X (North and Surprenant, 2000) whereas UTP can activate
P2Y5, P2Y,, and also P2Y¢ in mice (Abbracchio et al., 2006; Bar et al., 2008; Suarez-
Huerta et al., 2001). Noteworthy, PPADS does not inhibit neutrophil migration due to
Pam3CSK,4 and flagellin (Fig. 7) suggesting that these migrations are controlled by PPADS-
insensitive P2 receptors (e.g. P2Y, (Chen et al., 2006; Inoue et al., 2008; Kukulski et al.,
2009)) or by other mechanism(s). The iv administration of apyrase also potently inhibited
LPS-induced neutrophil migration but in contrast to PPADS, it had no effect on MIP-2 and
KC production in the air pouch. A similar effect of apyrase was observed when this enzyme
was injected with LPS in the air pouch. These data suggest that apyrase diminishes
neutrophil migration in the air pouch via inhibition of a mechanism independent of MIP-2
and KC production which remains to be elucidated (Kukulski et al., 2007 and unpublished
data).

In summary, the data presented here suggest that P2 receptor(s), most likely P2Y 4, expressed
in blood and/or endothelial cells plays a key role in LPS-induced neutrophil migration in the
murine air pouch model.
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Fig. 1.
PPADS and apyrase inhibit LPS-induced neutrophil migration in the mouse air pouch. The

mice were injected iv with PBS (0.2 ml), P2 receptor antagonists (PPADS, suramin or RB-2;
200 pM in 0.2 ml) or apyrase (6 U in 0.2 ml) followed by sc injection of LPS (10 ng in 1 ml)
in the air pouch. The accumulated cells were collected from the air pouches 4 h later and
counted. The mean + SEM of at least five mice per group is shown. PPADS and apyrase
abrogated neutrophil migration in LPS-treated mouse air pouches (*/~ < 0.005 vs. PBS).
Suramin and RB-2 had no effect on this response.
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Fig. 2.
UTP potentiates LPS-induced neutrophil migration in the air pouch. The mice were injected

iv with nucleotides (UTP or UDP; 20 uM in 0.2 ml) or PBS (0.2 ml) prior to sc
administration of a suboptimal dose of LPS (2 ng in 1 ml) in the air pouch. The accumulated
cells were collected from the air pouches 4 h later and counted. The mean + SEM of at least
seven animals per group is shown. UTP, but not UDP, increased LPS-induced neutrophil
migration in the air pouch (*~=0.008 vs. PBS).
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Fig. 3.

apyrase
(n=8)

PPADS diminishes LPS-induced MIP-2 and KC release in the air pouch exudates. The mice
were injected iv with PBS (0.2 ml), PPADS (200 uM in 0.2 ml) or apyrase (6 U in 0.2 ml)
followed by sc injection of LPS (10 ng in 1 ml) in the air pouch. The air pouch exudates
(Panel A) or blood (Panel B) were collected 1 h after LPS injection. The cell-free exudates
or sera were prepared as described in Section 2 and analyzed for MIP-2 (open bars) and KC
(filled bars) by ELISA. The mean + SEM of 7 or 8 animals per group is shown. *P=0.05
vs. PBS, **P=0.003 vs. PBS. PPADS, but not apyrase, diminished significantly MIP-2 and

KC production in the air pouch (Panel A).
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Fig. 4.
PPADS does not inhibit MIP-2-induced neutrophil migration in the air pouch. The mice

were injected iv with PBS or PPADS (200 uM in 0.2 ml) prior to sc administration of the
mouse recombinant MIP-2 (2 ng in 1 ml). The accumulated cells were collected from the air
pouches 4 h later and counted. The mean + SEM of six mice per group is shown.
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Fig. 5.

LPS LPS + PPADS

PPADS does not inhibit LPS-induced MIP-2 and KC release by air pouch resident cells and

peritoneal macrophages.

Air pouch resident cells (Panel A) and peritoneal macrophages (Panel B) were pre-incubated
with 100 uM PPADS for 15 min before the addition of LPS (10 ng/ml). The media of these
cells were collected 1 h after LPS addition, centrifuged and the resulted supernatants
analyzed for MIP-2 (open bars) and KC (filled bars) by ELISA. Data are expressed as the

mean + SD of three different assays.
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Fig. 6.

PF?ADS attenuates the early neutrophil migration in the air pouch. (Panel A) The mice were
injected iv with PBS or PPADS (200 uM in 0.2 ml) prior to sc injection of LPS (10 ng in 1
ml) in the air pouch. The accumulated cells were collected from the air pouches 1 h later and
counted. The mean + SEM of at least six mice per group is shown. *P=0.05 vs. PBS. (Panel
B) The neutrophils accumulated in the air pouches of 3-5 mice were collected 4 h after LPS
injection, pooled and stimulated (10° cells/0.5 ml) with LPS (100 ng/ml) alone or with
PPADS (100 uM) in vitro. The supernatants of these cells were analyzed by ELISA for
MIP-2. Data of two independent experiments with the neutrophils pooled from different
mice are shown. The LPS-stimulated air pouch neutrophils secreted MIP-2 and PPADS did
not inhibit this response. (Panel C) The mice were administered sc with LPS alone or in
combination with PPADS (10 ng and 10 uM, respectively, in 1 ml of sterile PBS). The
accumulated cells were collected from the air pouches 4 h later and counted. The mean +
SEM of at least six mice per group is shown. The sc injection of PPADS did not inhibit LPS-
induced neutrophil migration in the air pouch.
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PPADS does not prevent neutrophil migration due to TLR2- and TLR5-agonists. The mice
were injected iv with PBS or PPADS prior to sc administration of Pamz CSK, (TLR2
agonist; open bars) or flagellin (TLR5 agonist; filled bars; both agonist were injected at 10
ng in 1 ml). The accumulated cells were collected from the air pouches 4 h later and
counted. The mean + SEM of at least five mice per group is shown.
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