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Unregulated acute inflammation can lead to collateral tissue injury
in vital organs, such as the lung during the acute respiratory distress
syndrome. In response to tissue injury, circulating platelet–neutro-
phil aggregates form to augment neutrophil tissue entry. These
early cellular events in acute inflammation are pivotal to timely
resolution by mechanisms that remain to be elucidated. Here, we
identified a previously undescribed biosynthetic route during hu-
man platelet–neutrophil interactions for the proresolving mediator
maresin 1 (MaR1; 7R,14S-dihydroxy-docosa-4Z,8E,10E,12Z,16Z,19Z-
hexaenoic acid). Docosahexaenoic acid was converted by platelet
12-lipoxygenase to 13S,14S-epoxy-maresin, which was further trans-
formed by neutrophils to MaR1. In a murine model of acute respira-
tory distress syndrome, lipid mediator metabololipidomics uncovered
MaR1 generation in vivo in a temporally regulated manner. Early
MaR1 production was dependent on platelet–neutrophil interactions,
and intravascular MaR1 was organ-protective, leading to decreased
lung neutrophils, edema, tissue hypoxia, and prophlogistic mediators.
Together, these findings identify a transcellular route for intravascular
maresin 1 biosynthesis via platelet–neutrophil interactions that regu-
lates the extent of lung inflammation.
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One critical function of acute inflammatory responses is de-
livery of leukocytes to sites of tissue injury to protect the

host and restore homeostasis (1, 2). Activated vascular endo-
thelial cells recruit leukocytes by direct interaction (primary
capture) or via platelets (secondary capture) that engage circu-
lating leukocytes rapidly after tissue injury (3, 4). If excessive,
leukocyte recruitment and activation can injure healthy host
bystander tissues and cause organ damage (2, 5)—a pathobiology
common to several diseases, including the acute respiratory
distress syndrome (ARDS), a devastating condition of acute lung
inflammation with excess morbidity and mortality and without
available medical therapy (6). Platelet–neutrophil interactions
are integral to the early inflammatory response in ARDS (7, 8).
In health, acute inflammatory responses are terminated by

specialized proresolving mediators (SPMs) that restrain the in-
flammatory response and signal for resolution (2). Early cellular
and biochemical events in acute inflammation are pivotal to
timely resolution (9, 10). A new family of SPMs of macrophage
origin was recently uncovered in murine peritonitis and human
macrophages and coined maresins (macrophage mediators in re-
solving inflammation) (11). Maresins are biosynthesized via initial
lipoxygenation and molecular oxygen insertion at the carbon 14
position of docosahexaenoic acid (DHA) followed by epoxi-
dation and oxygen incorporation at the carbon 7 position from
a molecule of H2O (11). The complete stereochemistry of maresin
1 (MaR1; 7R,14S-dihydroxy-docosa-4Z,8E,10E,12Z,16Z,19Z-hex-
aenoic acid) (12) and its biosynthesis via a 13S,14S-epoxy-maresin
intermediate (13S,14S-epoxy-docosa-4Z,7Z,9E,11E,16Z,19Z-hex-
aenoic acid) (13) were recently established. In addition to mac-
rophages, human and murine platelets contain arachidonate

12-lipoxygenase that may be capable of generating the 13S,14S-
epoxy-maresin intermediate and participating in MaR1 production
at sites of vascular inflammation. Here, we provide evidence for
a MaR1 biosynthetic route during platelet–neutrophil interactions
that is operative in vivo in a murine model of ARDS to restrain
inflammation and restore homeostasis of the injured lung.

Results
To determine if platelets can participate in vascular MaR1 bio-
synthesis, platelets were isolated from fresh human whole blood,
then incubated with d5-DHA in the presence or absence of au-
tologous peripheral blood neutrophils, and activated with either
platelet-activating factor (PAF) or the platelet-specific agonist
thrombin. MaR1 biosynthesis was assessed by lipid mediator
(LM) metabololipidomics (SI Methods). Small amounts of MaR1
were identified in platelet–d5-DHA incubations by matching MS/
MS fragmentation patterns and retention times (Fig. 1 A and B).
Coincubation of platelets with neutrophils in the presence of
PAF markedly increased MaR1 generation (Fig. 1A) in a neu-
trophil-dependent manner (Fig. 1C); platelet activation with
PAF (Fig. 1A) or thrombin (Fig. 1C) or increased platelet
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number (Fig. 1C) did not lead to a significant increase in MaR1
production in the absence of neutrophil activation. These find-
ings support a previously unidentified MaR1 biosynthetic route
in platelets that was significantly increased via transcellular
biosynthesis during platelet–neutrophil interactions.
To test this biosynthetic role for neutrophil conversion, the

human recombinant 12-lipoxygenase product 14S-hydro(per-
oxy)-docosahexaenoic acid (14S-HpDHA) (Fig. 1D) and syn-
thetic 13S,14S-epoxy-maresin (Fig. 1E) were added to activated
neutrophils, which converted these human platelet 12-lipoxygenase–
derived intermediates to MaR1 (n = 3 for each intermediate). To
determine the impact of direct platelet–neutrophil interactions on
MaR1 biosynthesis, fresh human blood was incubated with an anti–
P-selectin antibody before cell activation with PAF. Relative to an
isotype control antibody, blockade of P-selectin decreased neutro-
phil–platelet aggregate (N-PA) formation (Fig. S1A) and concom-
itantly decreased MaR1 production (Fig. 1G). Taken together,
these results provide evidence for transcellular biosynthesis of
MaR1 during platelet neutrophil interactions, including as N-PAs.
MaR1 was identified by retention time (Fig. 1 D and E) and di-
agnostic ions in MS/MS (Fig. 1F and inset ions). Each gave m/z
359 = M-H, m/z 341 = M-H-H2O, m/z 315 = M-H-CO2, m/z 297 =
M-H-H2O-CO2, m/z 279 = M-H-2H2O-CO2, m/z 177 = 221-CO2,

m/z 141 = 177-2H2O, and m/z 123 = 141-H2O, matching published
values (11–13).
Because platelet–neutrophil interactions are linked to the

development of ARDS, we next determined if this new route for
MaR1 production was operative in vivo by collecting murine lung
tissues at timed intervals after selective injury to the left lung
with intratracheal HCl (SI Methods). In this murine model of
gastric acid aspiration, a leading cause of ARDS (14), LM
metabololipidomic profiling of lung tissue revealed MaR1, as well
as the nonenzymatic hydrolysis maresin pathway products from
the labile 13,14-epoxy-maresin (11–13), namely 7S,14S-dihydroxy-
docosa-4Z,8E,10E,12E,16Z,19Z-hexaenoic acid (7-epi-Δ12-trans-
MaR1) and 7R,14S-dihydroxydocosa-4Z,8E,10E,12E,16Z,19Z-
hexaenoic acid (Δ12-trans-MaR1) (Fig. 2 A and B). MaR1 and
its nonenzymatic hydrolysis product isomers were identified by
their retention times (Fig. 2A) and diagnostic ions in MS/MS.
After intratracheal HCl, lung MaR1 was significantly increased
within 2 h and peaked at 24 h, returning to baseline levels by
72 h (Fig. 2B). Relative to other SPMs, lung MaR1 levels had
a distinct temporal regulation that was notable for an earlier
maximum (Table S1).
The relative contribution of platelet–neutrophil interactions

to MaR1 generation in vivo was first investigated by neutrophil
depletion with an anti-Ly6G (lymphocyte antigen 6G) antibody
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Fig. 1. MaR1 is produced by N-PAs via transcellular biosynthesis. (A–C) MaR1 production by isolated human peripheral blood platelets incubated with d5-
DHA before incubation with or without neutrophils in the presence of PAF or thrombin. Levels of d5-MaR1 were assessed by liquid chromatography (LC)–MS/MS
metabololipidomics. (A) Representative multiple reaction monitoring (MRM) chromatograms (m/z = 364–250) and (B) MS/MS spectrum from PAF-treated
samples used for the identification of d5-MaR1. (C) d5-MaR1 levels in incubations with different neutrophil-to-platelet ratios. Results for A and B are rep-
resentative of n = 3 healthy donor blood isolations. Results for C are mean ± SEM for n = 3 healthy donor blood isolations. *P < 0.05. (D–F) Human peripheral
blood neutrophils were isolated by density centrifugation. Cells were suspended at 1 × 108 in PBS with 10 mg/mL BSA, then incubated with (D) 10 μM 14HpDHA
or (E) 10 μM 13S,14S-eMaR and 0.1 mg of serum-treated zymosan (15 min, 37 °C, pH 7.45). (F) Representative MS/MS spectrum used for the identification of
MaR1 (7R,14S-dihydroxydocosa-4Z,8E,10E,12Z,16Z,19Z-hexaenoic acid). (G) Levels of MaR1 in fresh human whole blood pretreated with anti-human P-selectin
or isotype control antibody after treatment with PAF (500 nM). Values represent the mean ± SEM for n = 7 healthy volunteers. *P < 0.05.
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before lung injury. In neutrophil-depleted mice (Fig. S2A),
MaR1 levels in lungs obtained 2 h after intratracheal HCl were
significantly decreased, with concomitant increases in MaR1
nonenzymatic hydrolysis products (Fig. 2C). We next used a P-
selectin antibody to prevent in vivo N-PA formation. When

administered immediately before intratracheal HCl, the P-selectin
antibody decreased lung MaR1 (Fig. 2D) and N-PA in blood (Fig.
S2B) 2 h after injury. Together, these results were consistent with
a pivotal role for neutrophil transformation of platelet-derived
14S-HpDHA and 13S,14S-epoxy-maresin–producing MaR1 via
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Fig. 2. MaR1 is produced during acid-induced ALI in a temporally regulated manner. Lipid mediator metabololipidomics was performed to identify lung
MaR1 and its biosynthetic pathway markers 7-epi-Δ12-trans-MaR1 and Δ12-trans-MaR1. (A) MRM ion chromatograms, where Q1 is the parent ion and Q3 a char-
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Fig. 3. MaR1 reduces lung inflammation and re-
stores pulmonary capillary endothelial permeability.
(A) Hematoxylin and eosin stain of right and left lungs
from mice treated with MaR1 or vehicle. Results are
representative from n = 3. (Scale bar, 50 μm.) (B) En-
dothelial barrier integrity determined by measure-
ment of Evans blue dye in perfused whole lung in
mice exposed to MaR1 or vehicle. (C) Tissue hypoxia
determined by pimonidazole (Hypoxyprobe) immu-
nostaining in injured left lung sections obtained from
mice treated with MaR1 or vehicle. Pimonidazole
staining appears brown. (D) Prophlogistic mediator
levels in BALF and plasma (CysLTs) were analyzed by
cytokine bead array or ELISA (CysLTs). In all experi-
ments, tissues and samples were harvested 24 h after
intratracheal HCl, and MaR1 was administered i.v 1 h
after HCl. All values represent themean ± SEM for n≥
5 mice from two independent experiments. *P < 0.05.

16528 | www.pnas.org/cgi/doi/10.1073/pnas.1407123111 Abdulnour et al.

http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1407123111/-/DCSupplemental/pnas.201407123SI.pdf?targetid=nameddest=SF2
http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1407123111/-/DCSupplemental/pnas.201407123SI.pdf?targetid=nameddest=SF2
http://www.pnas.org/lookup/suppl/doi:10.1073/pnas.1407123111/-/DCSupplemental/pnas.201407123SI.pdf?targetid=nameddest=SF2
www.pnas.org/cgi/doi/10.1073/pnas.1407123111


neutrophil–platelet interactions that was diminished by neu-
trophil depletion and N-PA blockade, leading to nonenzymatic
hydrolysis of 13S,14S-epoxy-maresin intermediate to 7-epi-Δ12-
trans-MaR1 and Δ12-trans-MaR1 rather than enzymatic con-
version to MaR1 (Fig. 2A).
Because lung MaR1 remained elevated 24 h after intra-

tracheal HCl (Fig. 2B), we next assessed the contributions of
neutrophils to MaR1 biosynthesis at this later time point. In
contrast to the earlier time point, neutrophil depletion had no
impact on lung MaR1 levels 24 h after intratracheal HCl (Fig. 2E
and Fig. S2C), consistent with a neutrophil-independent MaR1
biosynthetic pathway.
Lung inflammation after intratracheal HCl was monitored by

total leukocyte, neutrophil, and macrophage counts in bron-
choalveolar lavage fluid (BALF) (SI Methods). Lung neutrophils
peaked 24 h after HCl (Fig. S3A), so the impact of early vascular
MaR1 on the progression of lung injury and inflammation was
next determined via administration of MaR1 (10 ng i.v., ∼0.5
μg/kg) 1 h after HCl. This dose of MaR1 gave tissue levels of
8.8 ± 1.4 pg per lung (mean ± SEM, n = 3), which was ∼threefold
higher than endogenous levels (Fig. S3B). When assessed after
24 h, injury to the left lung was notable for tissue leukocyte in-
filtration and alveolar and interstitial edema that were in sharp
contrast to the uninjured right lung (Fig. 3A). MaR1 markedly

reduced lung injury with decreased tissue edema and cellular
infiltration (Fig. 3A) and diminished leakage permeability changes
(Fig. 3B). MaR1 improved lung tissue hypoxia (Fig. 3C) and lung
mechanics (Fig. S3C). MaR1 also selectively regulated BALF and
plasma levels of proinflammatory mediators linked to ARDS
pathogenesis (Fig. 3D and Fig. S3D), including levels of mediators
important for neutrophil activation (TNF-α, GM-CSF) (4) and
endothelial barrier function (cysteinyl leukotrienes, CysLTs) (15).
These findings indicated that following self-limited tissue injury,
MaR1 activated the endogenous host resolution program to re-
store lung tissue homeostasis.
MaR1 administration gave dose-dependent reduction in BALF

neutrophil counts (Fig. 4A) without significant changes in total
leukocyte and macrophage numbers (Fig. S4A). To determine
mechanisms for MaR1 regulation of neutrophil trafficking to
the lungs, single cell suspensions from left (injured) and right
(uninjured) lungs were examined by flow cytometry using a
double-labeling immunofluorescence protocol to discriminate
between interstitial and intravascular neutrophils (SI Methods)
(16). Intratracheal HCl led to increased interstitial neutrophils in
the injured left lung relative to the right lung (Fig. 4B). MaR1
significantly decreased lung interstitial neutrophils (Fig. 4B)
without further decrease in peripheral blood neutrophil counts
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terstitial neutrophils (circled in flow cytometry dot plots) determined by differential immunostaining of intravascular and whole lung neutrophils. (C) Plasma
TxB2 levels 2 h after intratracheal HCl from mice given MaR1 or vehicle determined by ELISA. (D) N-PAs determined by flow cytometry of murine whole blood
24 h after intratracheal HCl administration and treatment with MaR1 or vehicle. (E) Whole blood MaR1 levels, (F) airway neutrophil counts, and (G) whole
blood N-PA 24 h after intratracheal HCl in mice transfused with platelets (500 × 106 platelets, intravenously) pretreated with baicalein or vehicle. Values
represent the mean ± SEM for n ≥ 5 mice from two independent experiments. *P < 0.05. (H) Human N-PA in whole blood after incubation with PAF or LTB4

and pretreatment with MaR1 or vehicle determined by flow cytometry. (I) Platelet and neutrophil activation after incubation with PAF or LTB4 and coin-
cubation with MaR1 or vehicle quantified by flow cytometry analysis of P-selectin and CD11b surface expression, respectively. Values represent the mean ±
SEM for n ≥ 5 blood donors. *P < 0.05 by paired t test.
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(Fig. S4B), suggesting regulation at the point of neutrophil entry
into the lung interstitium.
The regulation of lung neutrophil capture by MaR1 was linked

to decreased platelet activation. MaR1 administration 1 h after
HCl decreased plasma thromboxane (TxB2) (Fig. 4C) and cir-
culating N-PA (Fig. 4D and Fig. S4C). To assess roles for pla-
telets in intravascular MaR1 production and lung neutrophil
accumulation, freshly isolated platelets were exposed to baica-
lein, a lipoxygenase inhibitor, or vehicle before transfusion (500 ×
106 platelets intravenously) immediately after intratracheal HCl.
Twenty-four hours later, intravascular (whole blood) MaR1
levels were decreased in mice receiving baicalein-treated platelet
transfusions (Fig. 4E). In addition, lung MaR1 levels significantly
decreased (49.1 ± 14.8%, n = 4), whereas BALF neutrophil
counts (Fig. 4F) and circulating N-PA levels (Fig. 4G) increased
in these mice after injury. These results indicate that inhibition
of intravascular MaR1 via blockade of platelet 12-lipoxygenase
increased inflammation following acute lung injury (ALI).
To investigate the translational potential of MaR1, fresh human

whole blood was collected from healthy volunteers and incubated
with MaR1 or vehicle before the addition of inflammatory media-
tors. Activation of both neutrophils and platelets with PAF mark-
edly increased N-PA, in contrast to leukotriene B4 (LTB4), which
activates only neutrophils and did not increase N-PA (Fig. 4H).
Despite potent N-PA formation by PAF (500 nM), MaR1 de-
creased N-PA (Fig. 4E). PAF increased platelet P-selectin surface
expression, and both PAF and LTB4 increased neutrophil CD11b
expression—proadhesive actions that were decreased by MaR1
(Fig. 4I). Taken together, these findings indicate that MaR1 re-
duced both murine and human neutrophil and platelet activation to
decrease N-PA formation.
Collectively, these experiments uncovered a temporal regula-

tion of MaR1 biosynthesis involving intravascular neutrophil and

platelet interactions that predominated in the early phases of
acute inflammation (Fig. 5A), whereas macrophages contribute
the majority of MaR1 biosynthesis at later time points (Fig. 5B).

Discussion
Results presented herein establish MaR1 biosynthesis by plate-
lets and its impact in ALI. During cell–cell interactions with
platelets, neutrophils amplified MaR1 generation via conver-
sion of the platelet 12-lipoxygenase–derived intermediates 14S-
HpDHA and 13S,14S-epoxy-maresin to MaR1. The new epoxide
hydrolase responsible for MaR1 biosynthesis present in human
leukocytes may also be present in human platelets, as these cells
produce low amounts of MaR1 in the absence of leukocytes. The
amounts of MaR1 identified (∼15 pg in the left lung with an
estimated residual volume of 80 μL) (17) approximated a con-
centration of 0.5 nM, which is within the bioactive range of this
immunoresolvent in regulating leukocyte and epithelial cells
(11–13, 18). Of note, MaR1 is an autacoid that is rapidly formed
and rapidly metabolized; therefore, static tissue quantitation at
a given time point may underrepresent biosynthesis, particularly
in the lung, where enzymes involved in further metabolism of
proresolving mediators are highly expressed (19). Transcellular
biosynthesis of lipoxins, a family of proresolving mediators de-
rived from arachidonic acid, occurs during neutrophil–platelet
interactions using a distinct biosynthetic pathway that requires
different enzymes (neutrophil 5-lipoxygenase) and a sequence of
events to produce LTA4 that is converted to lipoxins via the
human 12-lipoxygenase (20).
Heterotypic neutrophil–platelet interactions play important

roles in early inflammatory responses (21). Platelets bound to
endothelial cells can interact with neutrophils as they slowly
transit through the pulmonary capillaries and facilitate neutro-
phil–endothelial interactions at sites of inflammation through
TxA2-dependent endothelial activation, leading to secondary
capture of neutrophils for their recruitment to the lung (8).
Endovascular N-PA can also directly injure the pulmonary cap-
illary endothelium and contribute to lung injury (6). Accordingly,
regulation of these cellular events represents a key target for
controlling tissue inflammation and minimizing injury.
In response to intratracheal HCl, endogenous MaR1 bio-

synthesis was regulated in a temporal manner with intravascular
sources (e.g., N-PA), providing the majority of MaR1 early after
airway injury. Although platelet activation and N-PA are linked
to ARDS pathogenesis (6), MaR1 biosynthesis by these cells
suggests counterregulatory actions for platelets as well that were
uncovered in this self-limited model of ALI. MaR1 increased
early within the response to acid-induced injury compared with
other LMs (Table S1), placing this proresolving mediator in
a unique position. In contrast to antiinflammatory agents, this
mediator does not appear to be immunosuppressive (12) and
regulates hallmarks of resolution that are characteristics of SPMs
(22), such as efferocytosis of apoptotic neutrophils (13) and
shifting macrophage phenotype to proresolving (13), as well as
tissue regeneration (12). Treatment of mice with this pro-
resolving mediator at amounts produced in situ in this model
gave statistically significant protection from acid-mediated lung
injury exemplified by decreasing plasma TxB2, P-selectin ex-
pression, as well as neutrophil activation (i.e., CD11b surface
expression) and influx into lung interstitium, whereas disruption
of this pathway led to increased inflammatory responses. Taken
together, these results provide evidence for an endogenous host-
protective response to ALI centered on N-PA and MaR1. Of
note, 15-epi-LXA4, AT-RvD1, and RvE1, each produced from
separate biosynthetic precursors (arachidonic acid, DHA, and
eicosapentaenoic acid, respectively), are each potent in the
protective actions engaged by ALI (16, 23–25). Additional
experiments are required to determine their relative therapeutic
potential for humans.
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hydrolase required to conduct MaR1 biosynthesis.
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In addition to MaR1, the 12-lipoxygenase–derived 13S,14S-
epoxy-maresin was produced by platelets, and this epoxide is
bioactive, blocking 12-lipoxygenase conversion of arachidonic
acid to 12-hydro-peroxy-eicosatetraenoic acid (12-HpETE) (13)
and inhibiting the formation of proinflammatory mediators from
12-HpETE. In addition, 13S,14S-epoxy-maresin inhibits LTA4
hydrolase, leading to decreased production of the neutrophil
chemoattractant and secretagogue LTB4 (13). Because LTB4 is
a neutrophil product that is linked to neutrophil activation in
ARDS (26), the MaR1 pathway can use this additional mecha-
nism to regulate neutrophil recruitment and activation to protect
the lung from bystander tissue injury from these “first responders.”
Along these lines, MaR1 reduced levels of several cytokines with
known roles in recruitment and activation of neutrophils in ALI,
such as GM-CSF and TNFα, which are reported to play important
roles in acid-induced lung injury (27, 28). Indeed, MaR1’s anti-
neutrophil actions in the lung, including P-selectin expression,
were recently reported in an LPS model of lung inflammation
(29). In addition to its actions on platelets and neutrophils, MaR1
also regulates macrophages and airway epithelial cells. These cell
types are the lung’s principal sources of the BALF cytokines that
were decreased here by MaR1. MaR1 is a potent regulator of
macrophage function (11, 12) and reduces proinflammatory cy-
tokine release from bronchial epithelial cells exposed to organic
dust extract (18). In response to lung injury, MaR1 also decreased
CysLT levels and endothelial barrier permeability, suggesting an
additional role for MaR1 in promoting the restoration of endo-
thelial barrier function (15). In each of these, cell-type-specific
actions and MaR1 structure–activity relationship (11–13) suggest
highly stereoselective actions.
In this self-limited model of ARDS, MaR1 biosynthesis was

temporally regulated. Early after initiation of injury, N-PAs were
the principal source of MaR1 (Fig. 5A), and in sharp contrast
nonneutrophil lung cells carried out MaR1 biosynthesis at a later
time point. The late generation of MaR1 was likely derived from

macrophages, as this class of cells was the source of MaR1 in its
original identification (Fig. 5B) (11). It is also possible that
macrophages played a minor role in early MaR1 production, as
low levels of MaR1 were identified 2 h after injury in neutrophil-
depleted mice. Multipronged generation of MaR1 emphasizes its
pivotal antiinflammatory and proresolving roles in lung catabasis
and highlights the temporally coordinated activation of distinct
counterregulatory circuits. As illustrated in Fig. 5, the macro-
phage-mediated MaR1 biosynthetic pathway and the platelet–
neutrophil pathway for MaR1 have similar components, en-
hancing the versatility of MaR1 formation and actions.
In summary, our findings have shed light on endogenous

counterregulation during self-limited tissue injury and uncovered
temporal biosynthesis and regulation of the potent SPM MaR1.
The kinetics of MaR1 formation paralleled the initial course of
ALI, also raising its potential as a marker of acute inflammatory
responses characterized by intraluminal platelet activation. MaR1’s
antiinflammatory, proresolving, and tissue regenerative actions in
response to tissue injury were organ-protective (11–13), suggesting
potential new therapeutic approaches that emphasize proresolv-
ing mediators, SPM mechanisms, and the MaR1 pathway eluci-
dated herein.

Methods
Maresin 1 was prepared by total organic synthesis as reported in ref. 13, and
just prior to use was validated by LC-MS/MS and physical criteria reported
earlier (11, 13). SI Methods details LM metabololipidomics, human blood cell
isolation and incubations, P-selectin inhibition, neutrophil depletion in mice,
platelet transfusion, flow cytometry and i.v. neutrophil staining, histology,
measurement of lung mechanics, assessment of pulmonary capillary perme-
ability, and determination of mediator levels.
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