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Abstract
TGFβ1 is an important suppressive mediator of inflammation but can also drive fibrosis and
remodeling in the lung. In response to intratracheal LPS, neutrophils migrate into the lung and
TGFβ1 has been suggested to protect against the ensuing injury. However, the mechanisms for
this protective role remain unknown. Using a model of acute lung injury (ALI), we demonstrate
that TGFβ1 decreases neutrophil numbers during the onset of injury. This was due to increased
apoptosis, rather than less migration. We demonstrate that TGFβ1 does not directly regulate
neutrophil apoptosis, but instead functions through IL-6 to promote neutrophil clearance.
Recombinant IL-6 is sufficient to promote neutrophil apoptosis and reduce neutrophilia in
brochoalveolar lavage fluid while IL-6 is rapidly elevated following LPS-induced injury. Mast
cells are a critical source of the IL-6, as mast cell deficient mice exhibit increased neutrophil
numbers that is reduced by reconstitution with WT, but not IL-6−/−, mast cells. While IL-6
diminishes neutrophilia in mast cell-deficient mice, TGFβ1 is ineffective, suggesting that these
effects were mast cell dependent. Taken together, our findings establish a novel pathway through
which TGFβ1, likely derived from resident Tregs, controls the severity and magnitude of early
innate inflammation by promoting IL-6 from mast cells.

Introduction
Acute lung injury (ALI), or acute respiratory distress syndrome (ARDS) in its most severe
form, is an edematous inflammatory response in the lung that occurs during direct (e.g.
pneumonia) or indirect (e.g. sepsis) insult. Approximately 40% of ALI patients die, despite
intensive clinical care (1, 2). Immunologically, a hallmark of most ALI responses is an acute
phase which consists of the rapid recruitment and activation of neutrophils to the lung (3).
This is followed by a resolution phase, whereby neutrophils enter apoptosis and are cleared
by infiltrating mononuclear cells (4). In animal models, failure in this apoptosis, due to
deficiency in either TNF-related apoptosis-inducing ligand (TRAIL) or caspase-1, has been
shown to lead to an enhanced inflammatory response (5, 6), and strategies to
pharmacologically induce apoptosis promote enhanced resolution of ALI responses (7).
Neutrophils from patients with ARDS have been shown to exhibit lowered levels of
apoptosis than normal (8), while neutrophil numbers were lower in patients who survived
ARDS versus those who did not (9). However, the processes that regulate the numbers of
neutrophils or induce their apoptotic clearance remain largely unknown.
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TGFβ plays a well-established role in promoting lung fibrosis and remodeling in many
inflammatory disorders, including asthma (10) and chronic obstructive pulmonary disease
(11). Here, TGFβ1 promotes epithelial-mesenchymal transition of alveolar epithelial cells
via a functional complex of its receptor with α3 integrin that initiates β-catenin activation
(12). In contrast to this pathogenic effect of TGFβ1 on the chronic responses of the lung,
TGFβ1 can also exert potent immunoregulatory influences during the onset and progression
of inflammation, but the mechanisms behind this role are largely unclear. In the context of
ALI, TGFβ1 has been shown to actually diminish the magnitude of the early acute response
upon intranasal lipopolysaccharide (LPS) challenge (13). More recently, TGFβ-expressing
Foxp3+regulatory T cells have also been shown to augment the later resolution phase of ALI
(14). However, while ALI-associated inflammation is highly neutrophilic, the direct effect
of TGFβ1 on neutrophils themselves appears to be relatively modest in nature. Depending
on the experimental approach taken, TGFβ1 has been reported to both directly stimulate and
inhibit neutrophil migration and degranulation (15-17), but these effects were mild when
compared to other stimuli. Recent work has shown that blocking TGFβ-activated kinase 1
(TAK1) reduced the production of neutrophil-derived cytokines and resistant to apoptosis
(18), suggesting that TGFβ-driven pathways might actually enhance neutrophil functions
and survival. Consequently, the mechanisms through which TGFβ diminishes ALI
responses are undefined.

We have recently demonstrated that recombinant TGFβ1 and TGFβ-expressing Tregs
modulate the responsiveness of mast cells to inflammatory stimuli, including LPS (19). In
addition to their established role in allergy, mast cells are being increasingly recognized for
their roles in innate immune responses and in shaping the nature of the ensuing
inflammatory response (20). Indeed, our study demonstrated that Tregs and TGFβ1 actively
increased mast cell-derived IL-6 and that this enhanced the development of Th17 cells and
intestinal homeostasis in a food allergy model(19). In vitro production of IL-6 by mast cells
occurs rapidly upon LPS-driven activation and is independent of the degranulation response
that underlies the established role of mast cells in IgE-mediated immediate hypersensitivity
(21). While the physiological roles of mast cell-derived IL-6 remain largely unknown, recent
studies have shown that it is important in protection against Klebsiella pneumonia infection
(22) and in limiting tumor growth (23), implying a role in innate immune responses.

In a similar way to TGFβ1, IL-6 is most commonly studied for its pro-inflammatory
activities and role in chronic inflammatory diseases, such as rheumatoid arthritis (24).
However, during the initiation of inflammation, a relatively small number of cells, including
neutrophils, are actually capable of directly responding to IL-6 due to the restricted
expression of membrane-bound IL-6R. Instead, most cells are stimulated via trans-signaling
by IL-6 in complex with soluble IL-6R (sIL-6R) via binding to gp130, the common IL- 6
family signaling receptor subunit (25). Neutrophils express high levels of IL-6R, and the
liberation of sIL-6R upon cell death has been shown to be essential in regulating chemokine
production from other cells and the subsequent recruitment of mononuclear cells during
peritoneal infection (26). Regulation of neutrophil numbers themselves by IL-6 during acute
peritoneal inflammation has been shown to be dependent on STAT3 signaling from gp130
(27), although this study did not determine if the alteration of neutrophil frequency was due
to changes in recruitment or survival. Interestingly, while IL-6 trans-signaling is anti-
apoptotic for many cells, direct IL-6 signaling on neutrophils has been shown to promote
their apoptotic death(28), although the mechanistic differences in this unique response
remain unclear.

Based on our recent study demonstrating the priming influence of TGFβ1 on mast cell
production of IL-6, including in response to LPS (19), we hypothesized that TGFβ1 might
actually diminish neutrophilic inflammation during ALI by altering the IL-6 production by
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mast cells. Presented here, our data demonstrates that TGFβ1 dose-dependently reduces the
numbers of neutrophils observed after LPS administration and that this is associated with a
significant increase in neutrophil apoptosis. Importantly, our data demonstrates that LPS-
induced ALI is regulated by mast cell-derived IL-6, and that TGFβ1 functions indirectly via
this mechanism to enhance neutrophilic apoptosis and limit the severity of the early
neutrophilic inflammation. Consequently, mast cells and IL-6 represent a novel mechanism
through which the magnitude of the developing inflammatory response is controlled in the
lung and may be a pathway for therapeutic intervention in the treatment of acute lung injury.

Materials and Methods
Mice

C57BL/6 mice were purchased from Taconic Farms, Cambridge City, IN. IL-6−/−,
WBB6F1KitW/W-v (W/Wv) and their littermate controls, WBB6F1 (WBB6) were purchased
from Jackson Laboratories, Bar Harbor, ME. KitW-sh (Sash) mice were bred and housed
under specific-pathogen free conditions at Northwestern University. All experiments were
approved by the Northwestern University Animal Care and Use Committee.

LPS-induced lung injury
Mice were lightly anesthetized with isofluorane (Abbott Laboratories). Intratracheal delivery
of 10μg of Escherichia coli LPS (0127:B8 Sigma L4516) with or without recombinant IL-6
or TGFβ1 (R&D Systems), at a final volume of 100μl in sterile 1×PBS, was performed.
Sterile PBS was administered as a control.

BAL fluid analysis
BAL was performed by lavage through the trachea with 1ml of BAL fluid (1×PBS,
10%FCS, 1mM EDTA). Total cell counts were performed using a hemacytometer.
Differential cell counts were assessed as previously described (29). Briefly, total cell counts
were performed using a hemacytometer. Differential cell counts were assessed by cytologic
preparation (Cytospin; Shandon Scientific) and stained with Diff-Quik stain (Siemens).
Differential cell numbers were calculated based on percent of differential cells of total cells.
BAL fluid was centrifuged at 10,000g for 5 minutes and supernatants stored at -80°C for
analysis while cells were stained for analysis by flow cytometry. BAL fluid was analyzed
for IL-6 by sandwich ELISA (BD Biosciences), and KC, MIP2α and sIL-6R by DuoSet
Sandwich ELISA (R&D Systems) following manufacturer's instructions.

Flow cytometry
BAL cells were counted, resuspended at 1×106 cells/ml and 100μl was stained with APC-
conjugated anti-Gr-1 (BD Biosciences). Samples were then washed and stained with FITC-
labeled AnnexinV (Invitrogen) following manufacturer's recommended protocol. Briefly,
AnnexinV was added to cells in AnnexinV binding buffer (10 mM HEPES/NaOH, pH 7.4,
140 mM NaCl, 2.5 mM CaCl2) and incubated for 15 minutes at room temperature. Pacific
Blue-Sytox (Invitrogen) was added at 1μl per sample, 5 minutes prior to flow cytometric
analysis. Samples were gated on Gr-1+ cells and analysed using FlowJo software.

BMMC generation and reconstitution
Bone marrow was isolated from the femurs of female, age-matched C57BL/6 or IL-6−/−mice
and cultured as previously described (19). After 4 weeks, BMMCs were analysed for surface
expression of FcεRI and c-kit by flow cytometry. Cultures of greater than 95% FcεRI+ and
c-kit+ BMMCs were used to reconstitute 6-week old W/Wv mice by intravenous injection of
5×106 WT or IL-6−/− BMMC. 8 weeks after reconstitution, mast cell reconstitution was
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confirmed as previously described (30) and hematocrit levels measured to ensure anemia
was unaltered by reconstitution.

Results
TGFβ1 promotes neutrophil apoptosis during LPS-induced lung injury

To determine whether rTGFβ1 was sufficient to alter neutrophilia during the onset of ALI
responses, C57BL/6 mice (WT) received 10μg LPS via intratracheal injection in
combination with rTGFβ1 (0.5, 5 or 50ng). 24 hours later, bronchoalveolar lavage (BAL)
was performed and samples were analyzed for cellular infiltration. While rTGFβ1 alone did
not elicit any cellular infiltration in the BAL (data not shown), rTGFβ1 dose dependently
reduced the total numbers of cells (Figure 1A). The cellular infiltration in all groups
remained dominated by neutrophils (∼85%) (Figure S1A), suggesting that TGFβ1 did not
alter the cellular composition of the inflammatory response. However, there was a
significant decrease in the total numbers of neutrophils in the BAL fluid while macrophage,
the only other cell seen, was unaltered (Figure 1B). The reduction in BAL neutrophils by
TGFβ1 was most likely not due to reduced neutrophil chemoattraction since levels of KC
and MIP2α, two critical neutrophil chemoattractants in the lung (31, 32), were unaltered in
the BAL fluid (Figure S1B and S1C). Since neutrophil apoptosis is a key step in the late
resolution of ALI inflammation, we questioned whether neutrophil apoptosis might also be
occurring within this early initiation period. As represented in Figure 1C, we observed a
dose-dependent increase in late apoptotic/dead neutrophils (Gr-1+/AnnexinV+/Sytox+)
within the BAL fluid in response to rTGFβ124 hours after treatment that was statistically
different from untreated mice over multiple animals and experiments (Figure 1D).

Reduction of lung neutrophilia by TGFβ1 is IL-6 dependent
Since IL-6 has been implicated in neutrophil apoptosis and IL-6−/− mice have a significantly
exacerbated inflammatory response in the LPS-induced ALI model (33), we postulated that
TGFβ1 might alter ALI via an IL-6 dependent mechanism. To test this, WT and IL-6−/−

mice received LPS (10μg) with or without 5ng rTGFβ1 and the inhibitory influence of
rTGFβ1 was determined. As previously seen, the total inflammatory cell numbers (Figure
2A) and neutrophil numbers (Figure 2B) in WT mice were significantly reduced by rTGFβ1
treatment. In contrast, IL-6−/−mice, which exhibited a heightened responsiveness to LPS
alone, were unaffected by rTGFβ1 treatment, suggesting that IL-6 is required for the
protective effects of rTGFβ1.

IL-6 is sufficient to promote neutrophil apoptosis
To determine if IL-6 was sufficient to promote neutrophil apoptosis during LPS-induced
lung injury, WT mice were administered intratracheal rIL-6 with or without concurrent LPS
treatment. As previously demonstrated (34), the intratracheal administration of rIL-6 alone
did not elicit any cellular infiltration. However, mice receiving rIL-6 plus LPS exhibited
significantly reduced total and neutrophil cell counts than those receiving LPS alone (Figure
3A and 3B). Furthermore, analysis of the BAL cells for neutrophil apoptosis demonstrated
that rIL-6 led to a significant increase in late apoptotic neutrophils within the BAL (Figure
3C and 3D).

IL-6 production precedes neutrophil infiltration and apoptosis in LPS-induced lung injury
IL-6 production has been shown to occur during the resolution of acute inflammation and in
the key transition from innate to adaptive immunity (26, 33) but whether IL-6 is actively
produced during the earlier initiation period of neutrophilic inflammation is unknown.
Therefore, we examined levels of IL-6 in the lung at 2, 12, 18, and 24 hours after challenge
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with 10μg LPS. Interestingly, IL-6 levels in the BAL fluid peaked within 2 hours and
declined over time, reaching its lowest level at 24 hours (Figure 4A). In contrast, the total
(Figure 4B) and neutrophil (Figure 4C) cell counts began at 12 hours post-challenge and
increased with time, suggesting that the inflammatory cells enter into an already IL-6-rich
environment in the lung.

We then examined neutrophil apoptosis in the BAL samples at 12, 18, and 24 hours post-
LPS challenge. We observed increases in AnnexinV+/Sytox+ neutrophils over time (Figure
4D and 4E). Apoptotic neutrophils have been shown to shed the sIL-6R (35)and we also
observed elevated sIL-6R over time (Figure 4F). Taken together, our data demonstrates that
IL-6 production precedes neutrophil infiltration and that neutrophil apoptosis is an early
event during ALI responses. Finally, in order to determine if IL-6 levels were specifically
altered by rTGFβ1 treatment, we examined IL-6 levels two hours after administration of
LPS with or without rTGFβ1. As predicted, rTGFβ1 led to a significant increase in BAL
IL-6 levels (Figure 4G).

Neutrophil clearance is regulated by mast cell-derived IL-6
We next asked what role mast cells and, in particular, mast cell-derived IL-6 played in LPS-
induced lung injury. Despite possessing an intrinsic neutropenia (36), mast cell deficient W/
Wv mice displayed significantly greater total and neutrophil cell counts 24 hours after
intratracheal LPS than their littermate controls (WBB6) (Figure 5A and 5B). Reconstituting
W/Wv mice with wildtype bone marrow-derived mast cells (W/Wv+WT) reduced the
exaggerated inflammatory response back to control levels. Though we observed a modest
increase in MIP2α levels in W/Wv mice (Figure S2A), there was no difference in KC levels
(Figure S2B), suggesting that expression of neutrophil chemoattractants were not
significantly affected. However, W/Wv mice exhibited a significantly lower percentage of
dead neutrophils, compared to controls (Figure S2C and S2D), suggesting that mast cells
regulate the neutrophil cell death processes. To specifically assess the role of mast cell-
derived IL-6, W/Wv mice were reconstituted with mast cells derived from IL-6−/− mice (W/
Wv+IL-6−/−). W/Wv+IL-6−/− mice exhibited significantly elevated total (Figure 5A) and
neutrophil (Figure 5B) cell counts than those seem with reconstitution with WT mast cells
and no statistically significant differences were seen when compared to non-reconstituted
W/Wv, although there was a trend towards less cells.

TGFβ1 functions through a mast cell dependent mechanism to promote neutrophil
clearance

Since this data suggested a role for mast cells in limiting the early inflammatory response to
LPS, we asked whether TGFβ1 might exert its effects via mast cells. For these experiments
we chose to utilize Sash mice, another mast cell deficient strain but that lacks the
neutropenia seen in W/Wv mice (37). Sashor WT controls were intratracheally challenged
with 10μg LPS with or without rTGFβ1. Recombinant IL-6 was also utilized since this
would act downstream of the role for mast cells, according to our hypothesis. Similar to the
W/Wv strain, Sash mice also exhibited significantly elevated total (Figure 6A) and
neutrophil (Figure 6B) cell counts in response to LPS-challenge alone, although the
magnitude of elevation was actually greater than that seen with W/Wv mice. The
administration of rTGFβ1 led to a significant reduction in total and neutrophil cell counts in
the BAL of WT mice but had no effect in Sash mice. Conversely, rIL-6 reduced the
inflammatory response in both WT and Sash mice. This data demonstrates that the
protective effects of TGFβ1 on lung neutrophilia during ALI functions via a mast cell
dependent mechanism.
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Regulatory T cells limit neutrophilic inflammation during the early stages of ALI
Since our previous work demonstrated that regulatory T cells are capable of providing TGFβ
to mast cells and enhancing their ability to generate IL-6 (19), and mast cells and Tregs have
been shown to co-localize within tissues (38), we postulated that these cells might also
participate in limiting the number of neutrophils. While D'Alessio et al. already
demonstrated that Tregs are necessary for the resolution of ALI at 72 hours post LPS
challenge (14), we examined the effects of depleting Tregs prior to the initiation of ALI.
Treatment with an anti-CD25 antibody (PC61) led to a significant increase in total and
neutrophil cell counts within the BAL at 24 hours post LPS challenge (Figure 7A and 7B),
suggesting that Tregs are also likely to be important in limiting the early neutrophilic
inflammatory response during the initiation of ALI responses.

Discussion
TGFβ1 has long been recognized for its pivotal role in promoting the fibrotic remodeling of
the lung during inflammation (39) but its role during the initiation of inflammation was
unclear. In this study, we report that TGFβ1 enhances neutrophil apoptosis in a model of
acute lung injury. We demonstrate that this is mediated via an indirect pathway that is
dependent on IL-6 and mast cells. Indeed, the exaggerated neutrophilic inflammation in two
different strains of mast cell deficient mice and in IL-6−/− mice suggests that this mechanism
is required for homeostatic regulation over neutrophil numbers in the lung.

The overall concept that IL-6 might serve as a protective factor in inflammation seemed
initially contradictory to the well-established pro-inflammatory effects of IL-6 and the
therapeutic benefit of anti-IL-6R antibodies in diseases such as rheumatoid arthritis and
systemic lupus erythematosus (SLE) (40). However, IL-6 is capable of exerting several
inhibitory influences over innate immune responses, including suppression of CXCL1 and
CXCL8 release, induction of IL-1 and TNF antagonists and neutrophil apoptosis (28, 41).
Interestingly, the -174 G/C polymorphism in the IL-6 promoter, which correlates with
enhanced IL-6 levels (42), has been shown to associate with enhanced disease severity in
both rheumatoid arthritis (43-46) and SLE (47-49). In sharp contrast, it associates with
reduced ARDS, septic shock and multiple organ dysfunction syndrome in patients with
pneumococcal community acquired pneumonia (50), illustrating that increased IL-6 may be
clinically protective in the context of neutrophilic diseases.

We previously demonstrated that Tregs were capable of enhancing mast cell production of
IL-6 upon IgE-mediated activation and that this was mediated via TGFβ1 (19). Interestingly,
TGFβ1 primed the mast cell for IL-6 production upon stimulation, rather than drive IL-6
production directly. In Fig S3, we now also show this is also evident with LPS-driven
activation in vitro. In the context of mast cell activation, LPS-mediated activation has been
previously shown to increase IL-6 production independent of degranulation and preformed
mediator release (21). This separation of cytokine production from degranulation may be a
critical aspect that facilitates seeing this as a regulatory response by the mast cell versus the
established inflammatory potential of mast cell activation. In support of this, histamine,
released upon degranulation, has been shown to reduce the suppressive ability of Tregs (51).
Consequently, it is intriguing to postulate that the precise role of mast cells and Tregs in
regulating inflammation may be highly context specific and influenced by the nature of the
stimuli. Supporting this notion, neutrophil recruitment to the lung in response to adenosine,
which leads to mast cell degranulation, was significantly lower in W/Wv mice (52),
contrasting our findings with LPS stimulation.

Our data showing that Treg depletion leads to elevated neutrophils 24 hours after LPS
administration suggests that resident Tregs are regulating the early initiation of
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inflammation. In allergic airway inflammation, Treg depletion prior to sensitization has been
shown to lead to exaggerated responsiveness to airway sensitization (53) while, more
recently, tissue-resident Tregs were shown to be critically important in oral tolerance (54).
Consequently, it is becoming increasingly evident that tissue-resident Tregs contribute to
controlling a variety of local inflammatory responses. In contrast, D'Alessio et al.
demonstrated a requirement for newly recruited Tregs in the resolution of LPS-induced ALI
(14). This also was mediated via TGFβ1 since a blocking anti-TGFβ1 antibody impaired
resolution. Whether the resolution of ALI responses is also dependent on mast cells and IL-6
remains to be determined. However, we saw no changes in the Treg numbers within the lung
during the initiation time period that we focused on (data not shown), suggesting tissue-
resident cells were the likely population regulating responses at 24 hours.

In considering the biological relevance of the pathway we have defined in this study, there
would seem to be two potential benefits to regulating neutrophil apoptosis during the
initiation of inflammation. In the first, Tregs may be exerting a controlling influence over
the strength of the inflammatory response such that, in the example of a modest infectious
stimulus, they prevent over exuberant responses that may lead to tissue damage. In support
of this concept, high doses of LPS exhibited higher neutrophilia and overcame the limiting
influence of TGFβ1 (data not shown), perhaps one explanation why D'Alessio et al. failed to
observe a difference in neutrophilia at 24 hours, since they utilized a relatively high LPS
dose compared to that used in our study. Alternatively, the induction of neutrophil apoptosis
may be necessary for the dissemination of the soluble IL-6R and, subsequently, the ability of
other cells to respond to IL-6 via gp130. Indeed, as we show in Figure 4, the shedding of
sIL-6R seems to coincide with the arrival of neutrophils into the lung. Abrogation of IL-6
mediated gp130 responses has been shown to prevent the generation of adaptive immune
responses to Toxoplasma gondii infection (55), suggesting that signals via gp130 are
important for protective memory responses.

In conclusion, our findings describe a previously unappreciated process through which the
magnitude of innate inflammation is regulated in the lung. Surprisingly, this occurs via two
cytokines, TGFβ1 and IL-6, which have been extensively characterized for their deleterious
effects in chronic inflammation. However, as we propose, the priming influence of TGFβ1
on tissue resident mast cells serves to enhance IL-6 production upon LPS exposure which
drives the infiltrating neutrophil into apoptotic clearance.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. rTGFβ1 is sufficient to promote neutrophil apoptosis in LPS-induced lung injury
WT mice received 0, 0.5, 5 or 50ng rTGFβ1 with 10μg LPS intratracheally. (A) Total and
(B) differential cell counts (black bars = neutrophils, white bars = macrophages) were
performed on BAL samples 24 hours post-treatment. (C) BAL cells were gated on Gr-1+ and
analysed for percentage neutrophil death by flow cytometry. Representative flow plots with
(D) quantification of dead neutrophils. n=4-5 mice per group from 2 independent
experiments. Data is represented as mean ± SEM.
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Figure 2. TGFβ1 functions through an IL-6 dependent mechanism to promote neutrophil
clearance
WT or IL-6−/− mice were challenged with 10μg LPS alone or LPS with 5ng rTGFβ1. 24
hours post-challenge, (A) total and (B) differential cell counts were performed on BAL
samples. n=3-7 mice per group from 2 independent experiments. Data is represented as
mean ± SEM.
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Figure 3. rIL-6 is sufficient to promote neutrophil apoptosis in LPS-induced lung injury
WT mice were challenged with 5ng rIL-6 in combination with PBS or 10μg LPS via i.t.
administration. (A) Total and (B) differential cell counts cell counts were performed on
BAL samples, 24 hours post-challenge. (C) Representative flow plots of BAL cells (gating
on Gr-1+ cells) with (D) quantification of dead neutrophils. n=5 mice per group from 2
independent experiments. Data is represented as mean ± SEM.
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Figure 4. IL-6 production peaks at 2 hours following LPS challenge
WT mice were challenged via intratracheal administration of 10μg LPS and BAL samples
were collected at 0, 2, 12, 18 and 24 hours. (A) Total and (B) differential cell counts were
performed on BAL samples. (C) BAL supernatants were analysed for IL-6 production by
ELISA. (D) Representative flow plots of BAL cells (gating on Gr-1+ cells) with (E)
quantification of dead neutrophils. (F) sIL-6R levels were measured in BAL supernatants by
ELISA. (G) BAL supernatants were analysed for IL-6 production by ELISA with or without
5ng rTGFβ1. n=6 mice per group from 2 independent experiments. Data is represented as
mean ± SEM.
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Figure 5. Mast cell derived IL-6 promotes neutrophil clearance in LPS-induced lung injury
Controls (WBB6), mast cell deficient (W/Wv) mice and W/Wv mice reconstituted with WT
mast cells (W/Wv+WT) or IL-6−/− mast cells (W/Wv+IL-6−/−) were intratracheally
challenged with 10μg LPS. At 24 hours post-treatment, (A) total and (B) differential cell
counts were performed on BAL samples. n=5-7 mice per group from 3 independent
experiments. Data is represented as mean ± SEM.
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Figure 6. TGFβ promotes neutrophil clearance through a mast cell dependent mechanism
Mast cell deficient Kitw-sh (Sash) mice were challenged with 10μg LPS alone, LPS with 5ng
rIL-6 or LPS with 5ng rTGFβ1. 24 hours after challenge, (A) total and (B) different cell
counts were performed on BAL samples. n= 3-7 mice per group from 3 independent
experiments. Data is represented as mean ± SEM.
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Figure 7. Tregs are required for early neutrophil clearance in ALI
Wildtype mice were administered 1mg anti-CD25 mAb (PC61)or isotype control. Mice
were then treated with PBS or 10μg LPS intratracheally. (A) Total and (B) differential cell
counts were performed on BAL samples 24 hours post-treatment. n=4-6 mice per group
from 3 independent experiments. Data represented as mean ± SEM, * p<0.05, **p<0.01,
***p<0.001.
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