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Abstract
Lipoxin A4 is an eicosanoid that plays a key role in the resolution of neutrophilic inflammation. In
these studies, we investigated the hypothesis that responses to lipoxin A4 are impaired in neonates,
relative to adults. Lipoxin A4 was found to inhibit chemotaxis and respiratory burst in adult
neutrophils. In contrast, it had no effect on these activities in neonatal neutrophils. In addition, while
lipoxin A4 augmented apoptosis in LPS-treated adult neutrophils, apoptosis in neonatal cells was
not affected by lipoxin A4 alone or in combination with LPS. The biologic actions of anti-
inflammatory eicosanoids are mediated, in part, via the transcription factor peroxisome proliferator-
activated receptor-γ (PPAR-γ). Expression of PPAR-γ mRNA and its target gene, neutrophil
gelatinase-associated lipocalin, were significantly reduced in neonatal cells when compared to adult
cells. Moreover, whereas treatment of adult neutrophils with lipoxin A4 increased PPAR-γ
expression, no effects were observed in neonatal cells. 5- and 15-lipoxygenase, enzymes required
for the synthesis of lipoxin A4, were also reduced in neonatal neutrophils. These findings suggest
that the anti-inflammatory activity of lipoxin A4 is impaired in neonatal neutrophils and that this is
due, in part, to reduced PPAR-γ signaling. This may contribute to diseases associated with chronic
inflammation in neonates.
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Inflammatory diseases in newborns are characterized by the persistence of activated
neutrophils in tissues. These cells release oxidants, eicosanoids, and pro-inflammatory
cytokines, which are thought to contribute to tissue injury (1). Neutrophils are normally cleared
from inflammatory sites by apoptosis (2). Prolonged survival of neonatal neutrophils at sites
of injury is thought to be important in the development of conditions such as bronchopulmonary
dysplasia (BPD) and necrotizing enterocolitis (3,4). The fact that older children and adults do
not develop these diseases suggests that neonates have developmental impairments in
neutrophil clearance. In this regard, we have previously demonstrated that apoptosis is reduced
in neonatal neutrophils relative to adults (5).
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Lipoxin A4 is an anti-inflammatory eicosanoid generated from arachidonic acid by the actions
of lipoxygenases (Lox) (6,7). Recent data suggest that lipoxin A4 plays a key role in the
resolution of neutrophil inflammation (8,9). Thus, lipoxin A4 inhibits neutrophil chemotaxis
and adhesion (6,10,11), blocks calcium mobilization and phagocyte oxidase activity, inhibits
nuclear factor-κB (NF-κB) and activator protein-1 (AP-1) activation, and decreases
inflammatory cytokine production and peroxynitrite generation (12-15). Lipoxins also promote
the non-phlogistic removal of these cells by macrophages (6,9,16) and may stimulate apoptosis
in neutrophils exposed to inflammatory stimuli (17). We speculated that responses to lipoxin
A4 are impaired in neonatal neutrophils, contributing to prolonged longevity and activity of
these cells. To investigate this, we compared the effects of lipoxin A4 on adult and neonatal
neutrophils. Signaling pathways mediating the actions of lipoxin A4 were also analyzed.
Whereas in adult neutrophils, lipoxin A4 suppressed chemotaxis and respiratory burst activity,
and augmented apoptosis, minimal effects were observed in neonatal cells. This was associated
with reduced activity of the transcription factor peroxisome proliferator-activated receptor-γ
(PPAR-γ). These data suggest a potential mechanism underlying the increased susceptibility
of neonates to chronic inflammatory diseases.

MATERIALS AND METHODS
Reagents

Annexin V was obtained from R & D Systems (Minneapolis, MN), and propidium iodide from
Calbiochem (San Diego, CA). RNA purification kits were purchased from Qiagen
(Chatsworth, CA). Primers for RT-PCR were obtained from Integrated DNA Technologies
(Coralville, IA). Nucleotides and reagents for real-time PCR were from Applied Biosystems
(Foster City, CA). Lipoxin A4 was from Calbiochem, prostaglandin E2 (PGE2) from Cayman
Chemical (Ann Arbor, MI), and rabbit anti-formyl peptide receptor-like 1 (FPRL1) antibody
from ABR-Affinity Bio-reagents (Golden, CO). Normal rabbit serum control was purchased
from Santa Cruz Biotechnology (Santa Cruz, CA), and FITC-labeled goat anti-rabbit IgG from
BD Biosciences (San Jose, CA). Amplex Red and horseradish peroxidase were from Molecular
Probes (Carlsbad, CA).

Subjects and neutrophil isolation
Studies were approved by the Institutional Review Board of UMDNJ and informed consent
obtained from subjects. Umbilical cord blood was obtained from term infants (> 37 weeks
gestation) delivered by elective cesarean section before labor between January 2004 and
October 2007. Subjects were excluded with clinical evidence of chorioamnionitis or other
perinatal bacterial or viral infections. Peripheral venous blood collected from antecubital veins
of healthy adult volunteers was used for comparison. Neutrophils were isolated by dextran
sedimentation, followed by Ficoll gradient centrifugation and hypotonic lysis of erythrocytes,
as previously described (18). More than 95% of cord blood neutrophils exhibited multilobular
nuclei, and these cells were not morphologically distinguishable from adult cells. Previous
studies have shown that, while cord blood neutrophils exhibit developmental alterations in
function, these cells express neutrophil-specific antigens comparably to adult cells (19,20).

Measurement of neutrophil chemotaxis
Chemotaxis of neutrophils through Nucleopore filters was measured by the modified Boyden
chamber technique using a 48-well microchemotaxis chamber, as previously described (21).

Measurement of Apoptosis
Neutrophils were incubated with or without lipoxin A4 (0.3−300 nM) and/or LPS (100 ng/ml)
in a shaking water bath for 24 hr. Neutrophils were then centrifuged, resuspended, and
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incubated (15 min, room temperature) with Annexin V (1:20) and propidium iodide (1:10).
Cells were analyzed by flow cytometry on a Beckman-Coulter Cytomics FC 500 (Miami FL).
Viable apoptotic and necrotic neutrophil populations were gated electronically and data
analyzed using quadrant statistics based on relative Annexin V and propidium iodide
fluorescence.

Measurement of hydrogen peroxide (H2O2) production
Neutrophils were inoculated into 96-well dishes (5 × 104 cells/well). Fifty microliters of
reaction mixture containing Amplex Red (25 μM) and horseradish peroxidase (1.07 U/ml) were
added to each well, followed by lipoxin A4 (300 nM), PMA (500 nM), lipoxin A4 + PMA, or
PBS control. Fluorescent product formation, indicative of H2O2, was measured
spectrophotometrically at 1 min intervals for 10 min using 540 nm excitation and 590 nm
emission (22).

Immunofluorescence
Neutrophils (2 × 106 cells/ml) suspended in PBS containing 1% BSA and 0.01% sodium azide
(1.5 × 106/ml) were incubated for 60 min at room temperature with a 1:1000 dilution of anti-
FPRL1 antibody or control (normal rabbit serum), washed, and then incubated with FITC-
labeled goat anti-rabbit IgG. After 30 min, the cells were analyzed by flow cytometry.
Fluorescence histograms were analyzed by Overton's cumulative subtraction routine of the
Coulter Cytologic Software program.

Analysis of mRNA expression
Neutrophils were cultured in DMEM containing 10% fetal bovine serum with PGE2 (300 nM)
or medium control for 5 hr and then with LPS (100 ng/ml), lipoxin A4 (0.3−300 nM), or control
for an additional 4 hr. RNA was isolated for real time PCR using RNEasy (Quiagen, Chatsworth
CA). Real time PCR was performed using the SYBR Green PCR Master Mix (Applied
Biosystems) according to the manufacturer's protocol and amplified on the ABI Prism 7900
sequence detection system, using GAPDH as standard. FPRL1 and β-actin gene expression in
freshly isolated cells were analyzed using reverse transcription PCR. RNA was isolated using
Trizol reagent and cDNA prepared using a Superscript III RT kit (Invitrogen, Carlsbad, CA).
The conditions for PCR amplification were denaturation for 30 sec at 94°C, annealing at 55°
C for 30 sec, and elongation for 30 sec at 72°C, using 25 cycles. The PCR products were
analyzed on a 2% agarose gel containing ethidium bromide and quantified by densitometry.
Full-length coding sequences for the genes to be analyzed were obtained from GenBank™
(National Center for Biotechnology Information).

Data analysis
Experiments were repeated 3−8 times. Statistical analysis was performed using Statistica 5.5
(StatSoft, Inc., Tulsa, OK). The effects of treatments by group were compared by 2×4 ANOVA.
A p-value < 0.05 was considered statistically significant.

RESULTS
Initially, we compared the effects of lipoxin A4 on neutrophil chemotaxis in adult and neonatal
neutrophils. The bacterially derived peptide fMLP readily induced chemotaxis in both cell
types (Fig. 1, upper panel). Neutrophils from neonates were significantly less responsive to
fMLP when compared to cells from adults, which is consistent with previous reports (21).
Pretreatment of adult neutrophils with lipoxin A4 resulted in a significant reduction in fMLP-
induced chemotaxis. In contrast, lipoxin A4 had no effect on the fMLP response in neonatal
cells. Lipoxin A4 by itself had no effect on random migration or chemotaxis in either adult or
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neonatal neutrophils. We next compared the effects of lipoxin A4 on apoptosis in neutrophils
from adults and neonates. Propidium iodide-positive cells did not exceed 3% in any sample,
indicating that lipoxin A4 did not increase necrosis of neutrophils from adults or neonates (not
shown). Spontaneous apoptosis, assayed after 24 hr in culture, was significantly reduced in
neonatal, relative to adult neutrophils (Fig. 1, lower panel), and lipoxin A4 by itself had no
effect on this activity in adult or neonatal cells. The addition of bacterially derived LPS to the
cultures suppressed apoptosis in both cell types. Since some investigators have reported
biologic activity of lipoxin A4 at low doses (23,24), the effects of lipoxin A4 at concentrations
from 0.3−300 nM on LPS-induced suppression of neutrophil apoptosis were then examined.
While the addition of lipoxin A4 (100 and 300 nM) augmented apoptosis in LPS-treated adult
neutrophils, neonatal neutrophils were not responsive to lipoxin A4 at any concentration.

In further studies, we compared the effects of lipoxin A4 on production of H2O2 by adult and
neonatal neutrophils. In the absence of stimulation, adult and neonatal neutrophils generated
negligible quantities of H2O2 (Fig. 2). Stimulation of both cell types with PMA, a well-
established inducer of respiratory burst activity in neutrophils, resulted in increased H2O2
production. Neonatal neutrophils were significantly less responsive to PMA than adult cells.
In adult, but not neonatal neutrophils, lipoxin A4 was found to suppress PMA-induced H2O2
production. Lipoxin A4 by itself had no effect on basal oxidative metabolism in either cell
type.

Formyl peptide receptor-like 1 (FPRL1) is a G-protein-linked receptor that has been shown to
mediate biologic responses to lipoxin A4 (25,26). We next determined if differences in
responses of adult and neonatal neutrophils to lipoxin A4 were associated with altered
expression of this receptor. Indirect immunofluorescence and RT- PCR revealed that both adult
and neonatal neutrophils expressed FPRL1 protein and mRNA (Fig. 3). Although no
differences between the cells were observed in expression of FPRL1 mRNA, protein levels for
this receptor were significantly greater in neonatal, when compared to adult cells.

Biologic responses to anti-inflammatory mediators generated via 15-Lox are also mediated via
activation of the transcription factor PPAR-γ, which blocks nuclear binding of NF-κB and
down-regulates expression of pro-inflammatory cytokines (27-30). In further studies, we
compared expression of PPAR-γ in adult and neonatal neutrophils. Freshly isolated cells from
adult and neonatal neutrophils were found to constitutively express PPAR-γ mRNA. This
activity was reduced in neonatal, when compared to adult neutrophils (Fig. 4). Culturing both
cell types for 9 hr resulted in increased expression of PPAR-γ. The addition of lipoxin A4 to
cultures of adult, but not neonatal neutrophils resulted in further increased PPAR-γ expression.

Prolonged exposure to pro-inflammatory mediators such as PGE2 triggers the generation of
lipoxin A4 and the down regulation of neutrophilic inflammation (24). We next investigated
the effects of PGE2 and lipoxin A4 on PPAR-γ expression. Lipoxin A4, at concentrations
between 0.3 and 300 nM, markedly upregulated PPAR-γ in PGE2-treated adult neutrophils;
this response was not dose-related in this range (Fig. 5). In contrast, lipoxin A4 had no effect
on PPAR-γ expression in neonatal cells pretreated with PGE2 (Fig. 4). To determine if lipoxin
A4-induced alterations in PPAR-γ expression were associated with changes in its activity, we
analyzed expression of NGAL, a target gene that is up regulated in response to PPAR-γ agonists
(31). As observed with PPAR-γ expression, NGAL expression was reduced in freshly isolated
neutrophils from neonates relative to adults, and increased in both cell types after 9 hr in culture.
In adult cells, incubation with PGE2 reduced NGAL expression. Moreover, the addition of
lipoxin A4 to these cultures markedly up regulated expression of NGAL in adult, but not
neonatal cells. Lipoxin A4 alone had no significant effect on expression of NGAL in cultured
adult or neonatal cells.
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Prolonged inflammatory responses and delayed neutrophil apoptosis in neonates may also be
associated with developmental defects in the generation of lipoxin A4. To investigate this, we
analyzed expression of 5-Lox and 15-Lox, enzymes required for the synthesis of lipoxin A4
(6). Constitutive expression of 5-Lox and 15-Lox mRNA was detected in both freshly isolated
and cultured neutrophils from adults and neonates (Fig. 6). This activity was reduced in
neonatal, when compared to adult neutrophils. As observed with PPARγ, in both cell types,
constitutive expression of 5-Lox and 15-Lox increased after 9 hr in culture. This activity was
suppressed by PGE2. We next examined the effects of bacterially derived LPS, which are
known to modulate Lox activity, on expression of these enzymes. While LPS by itself had no
significant effect on expression of 5-Lox or 15-Lox, the addition of LPS to cultures of adult
cells pretreated with PGE2 significantly increased expression of these enzymes. In contrast,
LPS suppressed 15-Lox in PGE2-treated neonatal cells.

DISCUSSION
Lipoxin A4 is synthesized by neutrophils late during the inflammatory process and evidence
suggests that it is involved in triggering the resolution of the response (24). This is due, in part,
to the ability of lipoxin A4 to promote the clearance of senescent neutrophils by macrophages,
and to block adhesion and respiratory burst activity (1,2,6,13,14,32). Spontaneous apoptosis
was reduced in neonatal neutrophils relative to adults, and LPS suppressed apoptosis in both
cell types. We also found that, while lipoxin A4 augmented apoptosis in LPS-treated adult
cells, neonatal neutrophils were not responsive. While some previous investigators have
reported that synthetic analogues of lipoxin do not affect neutrophil survival (13), our finding
in LPS-treated adult cells is consistent with previous reports that aspirin-triggered lipoxin and
it analogs induce apoptosis in neutrophils exposed to inflammatory stimuli (17). The induction
of neutrophil apoptosis by lipoxin A4 under inflammatory conditions may be of biologic
importance in reducing oxidant-mediated cytotoxicity. Our findings that neonatal cells are
hyporesponsive are consistent with increased susceptibility of neonates to inflammatory
diseases and suggest that clearance of neonatal neutrophils from sites of infection is not
dependent on lipoxin A4.

Neutrophils accumulate in tissues in response to chemotactic factors generated at sites of
infection or injury. Inflammatory cytokines and bacterial-derived products also trigger the
generation of reactive oxygen intermediates, which are key in bacterial killing and may also
play a role in tissue injury (33). The present studies demonstrate that lipoxin A4 suppressed
chemotaxis and respiratory burst activity in adult neutrophils, which is in accord with its anti-
inflammatory effects. However, lipoxin A4-induced inhibition of chemotaxis and respiratory
burst activity was significantly attenuated or absent in neonatal neutrophils. These findings are
consistent with our results on apoptosis and suggest that the ability of lipoxin A4 to abrogate
neutrophilic extravasation and limit tissue injury is impaired in neonates.

The biologic activities of lipoxin A4 are mediated, in part, via the membrane-bound G-protein
coupled receptor, FPRL1 (also known as ALXR). Despite impaired responsiveness of neonatal
neutrophils to lipoxin A4, these cells expressed greater levels of FPRL1 protein than adult
cells. These data indicate that expression of FPRL1 is not a rate-limiting step in the response
to lipoxin A4 in neonatal neutrophils. It is possible that over-expression of FPRL1 in neonatal
neutrophils is a compensatory response to reduced lipoxin A4-mediated activation of
downstream signaling pathways. In this regard, we have previously demonstrated that the
activities of phosphoinositol-3 kinase and caspase 3, two signaling molecules up regulated
following FPRL1 activation, are impaired in neonatal relative to adult neutrophils (5).

PPAR-γ is a nuclear transcription factor that down regulates inflammation (34). In the lung,
PPAR-γ agonists have been shown to reduce neutrophil accumulation during endotoxemia
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(35), and to down regulate Cox-2, ICAM-1 and p-selectin expression (36). PPAR-γ activation
triggers expression of target genes such as NGAL, which binds to and sequesters inflammatory
mediators, including bacterial formyl peptides and leukotriene B4, and stimulates neutrophil
apoptosis (37,38). Previous studies have implicated 15-Lox and the lipoxin precursor, 15S-
HETE, in the activation of PPAR-γ (27-29,39). Consistent with this, we found that lipoxin A4
up regulated expression of PPAR-γ, as well as NGAL in adult neutrophils. In contrast, no
effects were observed in neutrophils from neonates. Moreover, constitutive expression of
PPAR-γ was significantly reduced in neonatal neutrophils, when compared to adult cells. These
data suggest a potential mechanism underlying persistent activation of neonatal neutrophils at
inflammatory sites.

Previous studies have shown that PGE2, which is produced early in the inflammatory response
(1−2 hr), functions as a “primer” to induce of pathways important in down regulating the
response, including 5-Lox and 15-Lox, which catalyze the generation of anti-inflammatory
eicosanoids (24,40). The present studies demonstrate that exposure of adult neutrophils to
PGE2 primed these cells to respond to lipoxin A4, resulting in increased expression of PPAR-
γ. In contrast, in neonatal cells pretreated with PGE2, there appear to be developmental defects
in responsiveness to lipoxin A4. Thus in neonatal cells, LXA4 reduced expression of PPAR-
γ, as well as NGAL. Moreover, lipoxin A4 alone had no significant effect on the cells.
Interestingly, although PGE2 down regulated expression of 5-Lox and 15-Lox in both adult
and neonatal neutrophils, PGE2 primed neutrophils to respond to LPS, a potent inducer of Lox
expression during infection. However, this was only evident in adult cells. Hyporesponsiveness
to lipoxin A4 and LPS in neonatal neutrophils, primed by exposure to PGE2 to exhibit the late-
inflammatory phenotype, may lead to prolonged activity of pro-inflammatory eicosanoids, and
exacerbate tissue injury. Of interest is our observation that culturing neutrophils from both
adults and neonates resulted in increased constitutive expression of PPAR-γ, NGAL, and Lox.
This may be attributed to changes in cellular responsiveness associated with adherence to
culture dishes (41).

The present studies show that the anti-inflammatory effects of lipoxin A4 in neutrophils are
reduced in neonatal relative to adult cells. This may be due, in part, to defective activation of
PPAR-γ in response to lipoxin A4 during the late phase of the inflammatory response. Impaired
activity of lipoxygenases may further contribute to this effect. Previous studies have
demonstrated that neutrophil hyporesponsiveness to lipoxin A4 may play a role in the
pathogenesis of specific chronic inflammatory diseases in children, such as periodontitis (42,
43). Similarly, developmental impairment of specific lipoxin A4-mediated responses may
increase the susceptibility of neonates to prolonged neutrophilic inflammation. Our findings
suggest that novel therapeutic approaches using lipoxin A4 or its analogs may ameliorate
inflammatory diseases in neonates.
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Figure 1. Effects of lipoxin A4 on neutrophil chemotaxis and apoptosis
A) Chemotaxis of adult (■) and neonatal  neutrophils in response to fMLP (Ctl/fMLP), lipoxin
A4 (Ctl/LXA4), or medium control (Ctl) was assayed using microwell chambers and quantified
as the number of cells migrated per 10 high-power fields. In some experiments, cells were
treated with lipoxin A4 (LXA4, 300 nM) for 1 hr before measurement of chemotaxis toward
fMLP (LXA4/fMLP) or medium control (LXA4/Ctl). B) Adult and neonatal neutrophils were
incubated in a shaking water bath (37°C) with medium control (Ctl), LPS (100 ng/ml), lipoxin
A4 (LXA4, 300 nM), or the combination of LPS and LXA4 (0.3−300 nM) for 24 hr. Cells
were then labeled with Annexin V and propidium iodide and assayed for apoptosis by flow
cytometry. Data were analyzed using Coulter quadrant statistics based on relative fluorescence
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binding of Annexin V and propidium iodide. Each bar represents the mean ± SE (n = 3).
*Significantly different (p<0.05) from adult; **Significantly different (p<0.05) from Ctl;
Significantly different † (p<0.05) from Ctl/fMLP; ‡Significantly different (p< 0.05) from LPS
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Figure 2. Effects of lipoxin A4 on neutrophil respiratory burst activity
Adult (A) and neonatal (B) neutrophils (5 × 104 cells) were incubated with Amplex Red (25
μM) and horseradish peroxidase (1.07 U/ml), and then treated with lipoxin A4 (LXA4 300 nM,
▲), PMA (500 nM, ○), lipoxin A4 + PMA (△), or PBS control (•). Production of H2O2 was
quantified by fluorescence (540 nm excitation, 590 nm emission). Each point represents the
mean − SE (n=3). Note that lipoxin A4 significantly (p<0.05) decreased H2O2 production by
PMA-treated adult neutrophils at all time points measured. PMA-treated neonatal neutrophils
produced significantly (p<0.05) less H2O2 than adult cells at all time points.
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Figure 3. Expression of FPRL1 in neutrophils
A): FPRL1 gene expression in adult and neonatal neutrophils was analyzed by reverse
transcription PCR. PCR products were visualized on an agarose gel stained with ethidium
bromide and quantified by densitometry. Data were normalized to β-actin expression. Each
bar represents mean ± SE (n=3). Neutrophils from adults (black lines) and neonates (red lines)
were incubated with IgG control (B) or anti-FPRL1 antibody (C), followed by FITC-labeled
secondary antibody, and analyzed by flow cytometry. One representative histogram from three
experiments is shown.
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Figure 4. Effects of lipoxin A4 on expression of PPAR-γ and NGAL
Neutrophils from adults (■) and neonates  were analyzed immediately after isolation (0 hr)
or were incubated with PGE2 (300 nM) or medium control for 5 hr, followed by incubation
with LXA4 (300 nM) or medium control for an additional 4 hr. Real time PCR was performed
using specific primers for PPAR-γ (A) or NGAL (B), and data normalized to glyceraldehyde-3-
phosphate-dehydrogenase (GAPDH) expression. Data are expressed as mean ± SE (n = 6−8).
*Significantly different (p<0.05) from adult; **Significantly different (p<0.05) from 0 hr;
Significantly different (p<0.05) from untreated 9 hr (PGE2−/LXA4−); ‡Significantly different
(p<0.05) from PGE2 alone (PGE2+/LXA4−); Significantly different (p<0.05) from LXA4
alone (PGE2−/LXA4+).

Weinberger et al. Page 14

Pediatr Res. Author manuscript; available in PMC 2009 October 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 5. Effects of lipoxin A4 concentration on induction of PPAR-γ
Neutrophils from adults were incubated with PGE2 (300 nM) for 5 hr, followed by LXA4 (0.3
−300 nM) or medium control (Ctl) for an additional 4 hr. Real time PCR was performed using
specific primers for PPAR-γ, and data normalized to GAPDH expression. Data are expressed
as mean ± SE (n = 3). *Significantly different (p<0.05) from Ctl.
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Figure 6. Expression of 5-lipoxygenase and 15-lipoxygenase in neutrophils
Neutrophils from adults (■) and neonates  were analyzed immediately after isolation (0 hr)
or were incubated with PGE2 (300 nM) or medium control (Ctl) for 5 hr, followed by incubation
with LPS (100 ng/ml) or Ctl for an additional 4 hr. Real time PCR was performed using specific
primers for 5-Lox (A) or 15-Lox (B) and data normalized to GAPDH expression. Data are
expressed as mean ± SE (n = 4−8). *Significantly different (p<0.05) from adult; **Significantly
different (p<0.05) from 0 hr; Significantly different † (p<0.05) from untreated 9 hr (PGE2−/
LXA4−); ‡Significantly different (p<0.05) from PGE2 alone (PGE2+/LXA4−); Significantly
different § p<0.05 from LPS alone (PGE2−/LPS+).
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