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Abstract

Purpose—High levels of NaCl in the diet are associated with both cardiac and renal fibrosis, but
whether salt intake affects pulmonary fibrosis has not been examined.

Aim of the Study—To test the hypothesis that salt intake might affect pulmonary fibrosis.

Materials and Methods—Mice were fed low, normal, or high salt diets for 2 weeks, and then
treated with oropharyngeal bleomycin to induce pulmonary fibrosis, or oropharyngeal saline as a
control.

Results—As determined by collagen staining of lung sections, and protein levels and cell
numbers in the bronchoalveolar lavage (BAL) fluid at 21 days after bleomycin, the high salt diet
did not exacerbate bleomycin-induced fibrosis, while the low salt diet attenuated fibrosis. For the
bleomycin-treated mice, staining of the post-BAL lung sections indicated that compared to the
regular salt diet, high salt increased the number of Ly6c-positive macrophages and decreased the
number of CD11c and CD206-positive macrophages and dendritic cells. The low salt diet caused
bleomycin-induced leukocyte numbers to be similar to control saline-treated mice, but reduced
numbers of CD45/collagen-V1 positive fibrocytes. In the saline controls, low dietary salt decreased
CD11b and CD11c positive cells in lung sections, and high dietary salt increased fibrocytes.

Conclusions—Together, these data suggest the possibility that a low salt diet might attenuate

pulmonary fibrosis.
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Introduction

Idiopathic pulmonary fibrosis (IPF) is a progressive and lethal form of fibrosing lung
disease. There are currently only two FDA approved therapeutics, but these only slow the
disease process.l2l IPF is likely to result from environmental exposures such as particulate
irritants as well as genetic predisposition[3! The initial insult or insults that trigger and
maintain fibrosis are still debated.[3-5] Diet has been postulated as a potential environmental
risk factor for many diseases.[®7] High intake of dietary salt (NaCl) has been implicated as a
factor that promotes chronic inflammation and fibrosis in both cardiovascular and renal
disease.[8-11] The mechanisms by which elevated dietary NaCl promotes disease apart from
elevated blood pressure are diverse, and appear to include endothelial cell damage,
alterations in the sympathetic nervous system which regulates the cardiovascular and renal
systems, and enhanced inflammatory responses.[7:10.12.13] High NaCl promotes
inflammatory responses in vitro and in vivo by inhibiting anti-inflammatory regulatory T
cells (Treg), promoting pro-inflammatory Th17 T cells, and enhancing production of
inflammatory cytokines.[8:14-16] |n addition, to help form fibrotic lesions, monocytes can
differentiate into fibroblast-like cells called fibrocytes, and we observed that high
concentrations of NaCl in tissue culture potentiate human fibrocyte differentiation, and
reduce the ability of the endogenous fibrocyte differentiation inhibitor Serum Amyloid P to
inhibit fibrocyte differentiation.[*”] To determine whether altered NaCl intake might have an
effect on pulmonary fibrosis, we fed mice with diets containing different amounts of NacCl
and then used bleomycin to induce lung inflammation and fibrosis. As described below, we
find that in this model low dietary NaCl reduced fibrosis while high dietary NaCl enhanced
inflammation.

Materials and methods

Mouse model of pulmonary fibrosis

This study was carried out in accordance with the recommendations in the Guide for the
Care and Use of Laboratory Animals of the National Institutes of Health, and the protocol
was approved by the Texas A&M University Animal Use and Care Committee. AIN-76A
rodent diets with varying concentrations of NaCl (“low salt”, #D17005, No added NaCl;
“regular salt” #D10001, standard 0.3% NaCl; “high salt” #D05011707, 4% NaCl) were
purchased from Research Diets (New Brunswick, NJ). 6-8 week-old C57BL/6 male mice
(Jackson Laboratory, Bar Harbor, ME) were randomly assigned to, and were then fed, one of
the three diets for 2 weeks and were weighed daily. The mice there then given an
oropharyngeal aspiration of 50 /4 of 3 U/kg bleomycin (EMD Millipore, Billerica, MA)
solution in 0.9% saline to induce pulmonary fibrosis, or saline alone as a control, as
described previously (18-20). Mice were maintained on their respective NaCl diets and were
weighed daily. Each set of experiments was conducted on 1-2 mice per dietary group, and
the experiments were repeated three times, for a total of 3 mice for the low salt/saline; 3
mice for the regular salt/saline, 3 mice for the high salt/saline, 3 mice for the low salt/
bleomycin, 4 mice for the regular salt/bleomycin, and 4 mice for the high salt/bleomycin
groups.
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Bronchoalvelar lavage fluid and immunohistochemistry

Mice were euthanized 21 days after bleomycin or saline aspiration, blood was collected, and
the lungs were then perfused through the trachea with 300 ul of PBS three times to collect
cells by bronchoalveolar lavage (BAL) as described previously.[18-21] To determine
inflammation, lung injury, and vascular leakage, BAL cell counts, protein content, and SDS-
polyacrylamide gel electrophoresis of BAL fluid were done as described previously.[8] The
lungs were then inflated with prewarmed OCT (VWR, Radnor, PA), embedded in OCT,
frozen on dry ice, and then stored at —80°C. Immunohistochemistry was performed as
described previously.[18.20.22] Briefly, 10-um cryosections were mounted on Superfrost Plus
microscope slides (VWR), and sections were fixed in acetone for 10 minutes at room
temperature. Nonspecific binding was blocked by incubation in 4% BSA (fraction V,
globulin free; Sigma-Aldrich, St Louis, MO) in PBS for 60 minutes. Endogenous biotin was
blocked using a streptavidin/biotin blocking kit (\ector Laboratories, Burlingame, CA)
following the manufacturer’s instructions. Slides were then incubated with 5 pg/ml
monoclonal antibodies to CD3 (clone 17A2), CD11b (M1/70), CD11c (N418), CD45 (30-
F11), CD206 (C068C2), or Ly6c (HK1.4) (all from BioLegend, San Diego, CA) in PBS/4%
BSA for 60 minutes at room temperature. Isotype-matched irrelevant rat or hamster
antibodies were used as controls (22, 23). Results were obtained from at least two
individuals blinded to the identity of the sections. Lung sections were also stained with
Picro-Sirius Red (Sigma-Aldrich) as previous described [18] to detect collagen deposition.
Sections stained for collagen were analyzed with ImageJ software using standard algorithms
to define the area of the image showing collagen staining (Rasband, W. S., ImageJ, U.S.
National Institutes of Health, Bethesda, MD). This technique correlates well with whole

homogenate analysis of collagen either by hydroxyproline, RT-gPCR, or sirius red analysis.
[18,24,25]

To detect fibrocytes, alveolar macrophages, and inflammatory macrophages, lung tissue
sections were stained with rat monoclonal antibodies to CD11b or Ly6C, goat antibodies to
CD45 (R&D Systems, Minneapolis, MN), or rabbit antibodies to collagen-VI (ab6588;
Abcam, Cambridge, MA), as described previously.[2223] Staining was revealed with F(ab”)2
biotin-conjugated donkey anti-rat (Novus, Littleton CO), Cy5-conjugated donkey anti-goat
antibodies (Jackson ImmunoResearch), rhodamine RedX-conjugated donkey anti-rabbit
antibodies (Jackson ImmunoResearch), or streptavidin-Alexa-488 (Invitrogen), as described
previously.[21-23] Coverslips were mounted with fluorescent mounting medium containing
DAPI (Vector Laboratories, Burlingame, CA). Immunofluorescence images were captured
on an Olympus FVV1000 (Center Valley, PA) confocal microscope, and analyzed using
Olympus Fluoview software. Fibrocytes were identified as DAPI, CD45, and collagen-VI
positive cells, where the CD45 and collagen staining overlapped, as assessed by confocal
microscopy.[21-23]

Aldosterone ELISA

As the levels of aldosterone vary with the diurnal/circadian rhythm,[2¢] all blood samples
were taken at necropsy between 10:00 AM and noon. Blood was stored on ice to clot, and
after 1 hour sera were clarified by centrifugation at 5000xg for 5 minutes, and stored at
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—-80°C. Aldosterone was measured by ELISA (Enzo Life Sciences, Farmingdale, NY)
following the manufacturer’s instructions.

Statistical analysis was performed using Prism (GraphPad, San Diego, CA). Differences
between two groups were assessed by Student’s t test. Differences between multiple groups
were assessed by 1-way ANOVA using Tukey’s post-test. Significance was defined as p <
0.05. Power analysis was done with StatMate (GraphPad).

A high salt diet causes slightly more weight loss after bleomycin treatment

Excessive NaCl intake is associated with cardiac and renal fibrosis,[6:27:28] and we observed
that NaCl promotes the differentiation of human monocytes into fibrocytes in vitro.[27] To
determine if NaCl intake affects pulmonary fibrosis, C57BL/6 mice were fed a standard
rodent diet containing 0.3% NaCl, a NaCl free diet containing less than 0.01% NaCl (low
salt), or a diet containing 4% NaCl (high salt). Mice were maintained on the diets for 14
days, and we did not observe a difference in weight gain for the 3 groups of mice (Figure
1A). After saline aspiration, there were also no significant differences in the weights of the 3
groups of mice (Figure 1B). As previously observed, bleomycin aspiration led to a transient
reduction in the weight of mice on a standard diet(2] (Figure 1C), and we also observed
transient weight reductions in the low and high salt diet mice (Figure 1C). Compared to
bleomycin-treated mice on a regular diet, bleomycin-treated mice on a high salt diet had a
greater weight loss on days 6 and 21 (Figure 1C). To determine if the mice on the three salt
diets had systemic changes in salt metabolism, serum aldosterone levels were assessed at
necropsy. The renin—-angiotensin—aldosterone system regulates plasma sodium
concentration, and aldosterone levels inversely correlate with plasma sodium levels.[30] As
previously observed, compared to regular diets, low salt diets increase and high salt diets
decrease serum aldosterone levels.[31:32] We also observed that bleomycin aspiration 21 days
previously increased serum aldosterone levels in mice on the regular diet (Figure 2).

A low salt diet attenuates bleomycin-induced lung fibrosis

A key marker of bleomycin-induced lung fibrosis is excessive collagen deposition.[29:33] For
the saline-treated control mice, the salt content of the diet did not discernably affect the
appearance of the lungs (Figure 3A top) or their collagen content, as assessed by sirius red
or collagen-V1 antibody staining (Figure 3B—C). Compared to mice that received saline
alone, bleomycin aspiration led to fibrotic lesions and increased collagen staining in the
lungs of mice fed regular or high salt diets, and there was no significant difference between
the amount of bleomycin-induced fibrosis observed in mice on regular and high salt diets
(Figure 3). For unknown reasons, two of the five mice on the low salt diet showed a weight
loss of 80% at 17 and18days respectively after bleomycin treatment, and these mice were
thus euthanized and excluded from the study. In the lungs of the surviving three mice on the
low salt diet, bleomycin aspiration led to a reduced amount of fibrotic lesions, less
picrosirius red staining in the lung sections, and less collagen-V1 staining compared to mice
on a regular salt diet (Figures 3A, 3B and 3C). For the bleomycin-treated mice on a regular
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diet, the percent stained tissue area was 17.5 + 3.1 (mean = SD, n = 4), and for the
bleomycin-treated mice on a low salt diet the corresponding percentage was 10.5 + 1.9
(mean £ SD, n = 3). The difference in the means of these two groups is 6.7. With the
constraints of an unpaired t test, this experiment had an 80% power (a standard readout for
many studies[34-38] to detect a difference between means. For mice on a high salt diet, with a
saline aspiration the percent stained tissue area was 7.7 = 1.6 (mean £ SD, n = 3), and with
bleomycin the percent stained tissue area was 21.1 + 3.1 (mean £ SD, n = 4). The difference
in the means of these two groups is 13.4. With the above analysis, these experiments had a
99% power to detect a difference between means. Together, these results suggest that
compared to mice on a standard diet, a low salt diet attenuates bleomycin-induced lung
fibrosis, and that a high salt diet does not affect fibrosis.

A low salt diet attenuates bleomycin-induced cell infiltration into the lung airspaces

Besides collagen deposition, bleomycin instillation also induces a profound white blood cell
infiltration into lungs.[18:20:23.29.37-39] | the control mice (saline aspiration), high or low
salt diets did not affect the number of white blood cells in bronchoalveolar lavage (BAL)
fluid (Figure 4A). In mice fed either the regular or high salt diets, bleomycin induced
significant increases in the BAL fluid cell number compared to the saline controls, with no
significant difference between regular and high salt diets (Figure 4A). Consistent with the
result of collagen deposition, cell numbers in BAL fluid of bleomycin-treated mice on a low
salt diet were not significantly elevated (Figure 4A). For bleomycin-treated mice on a
regular diet, the BAL cell number was 36.4 + 12.7 x 10* (mean + SD, n = 4), and for the
bleomycin-treated mice on a low salt diet the BAL cell number was 9.6 + 3.8 x 104 (mean *
SD, n = 3). The difference in the means of these two groups is 26.9 x 104, With the
constraints of an unpaired t test, this experiment had an 80% power (a standard readout for
many studies (34—36)) to detect a difference between means. There were no significant
differences due to the amount of salt in the diet in the percentages of macrophages,
lymphocytes, and neutrophils in the BAL of saline or bleomycin-treated mice (Figure 4B
and C).

A low salt diet attenuates bleomycin-induced protein infiltration into the lung airspaces

We also measured BAL protein levels as a measure of lung tissue damage.[18:2940] |n the
control mice, dietary salt did not significantly affect BAL protein levels or the major protein
bands on SDS-polyacrylamide gels of the BAL fluid (Figures 4D and E). As previously
observed,[41-43] the major protein band in the BAL fluid appeared to be albumin at 67 kea
(Figure 4E). In mice fed either the regular or high salt diets, bleomycin induced significant
increases in the BAL fluid protein compared to the saline controls, with no significant
difference in protein levels or the major bands on SDS-polyacrylamide gels between regular
and high salt diets (Figures 4D and E). As with the cells in the BAL fluid, the protein in the
BAL fluid of bleomycin-treated low salt diet mice was increased but not to a statistically
significant level (Figures 4D and E). For bleomycin-treated mice on a regular diet, the BAL
total protein was 810 + 182 ug (mean = SD, n = 4), and for the bleomycin-treated mice on a
low salt diet, the corresponding BAL total protein was 258 + 73 pug (mean + SD, n = 3). The
difference in the means of these two groups is 552. With the constraints of an unpaired t test,
this experiment had a 95% power to detect a difference between means. These data suggest
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that low dietary salt decrease edema and/or epithelial barrier destruction following
bleomyecin instillation.

Dietary NaCl regulates lung tissue inflammation following bleomycin aspiration

Bleomycin instillation leads to neutrophil, lymphocyte, and macrophage accumulation in the
lung tissue, and the increased numbers of these cells is strongly associated with lung
fibrosis.[18-2023.29.44.45] Tq test whether dietary NaCl had an effect on the bleomycin-
induced inflammatory response, lung sections from mice were stained for CD45 to detect all
leukocytes, CD3 to detect T cells, CD11c to detect resident alveolar macrophages and
dendritic cells, CD11b and Ly6c to detect blood and inflammatory macrophages, and CD206
to detect the mannose receptor on macrophages and dendritic cells. For the saline-treated
control mice, dietary salt did not significantly affect the numbers of CD45, CD3, Lyéc,
orCD206 positive cells in the lungs (Figures 5 and 6A, B, E and F). However, low dietary
salt caused lower numbers of CD11b and CD11c positive cells in the lungs (Figure 6C and
D). For mice on regular and high salt diets, bleomycin caused increases in CD45, CD3,
Ly6c, and CD206 positive cells in the lungs (Figures 5 and 6A, B, E and F). Also after
bleomycin treatment, compared to mice on the regular diet, the high salt diet caused a
significant increase in Ly6c positive cells and a decrease in CD11c and CD206 positive cells
(Figures 6C, E and F). After bleomycin treatment, compared to mice on the regular diet, the
low salt diet caused a significant decrease in CD45, CD3, CD11c, CD11b, Ly6c and CD206
positive cells (Figures 5 and 6A, B, C, D, E and F). These data suggest that low dietary salt
reduces the numbers of CD11b and CD11c positive cells in the lungs, and after bleomycin
treatment reduces lung inflammation, while after bleomycin treatment, high dietary salt
affects the macrophage and/or dendritic cell phenotypes in the lung.

Dietary NaCl affects numbers of lung fibrocytes

Lung sections were stained for fibrocytes with antibodies to CD45 and collagen-V/1.[19.46]
As previously observed,23,[4748] bleomycin increased the number of fibrocytes in the lungs
(Figures 7 and S1). For mice treated with bleomycin, compared to mice on the regular diet,
the low salt diet caused a reduced the number of fibrocytes in the lungs (Figure 7A). In the
saline controls, compared to mice on the regular diet, the high salt diet caused a significant
increase in the number of fibrocytes (Figure 7E).

Discussion

High dietary salt (NaCl) has been implicated as a factor that promotes chronic inflammation
and fibrosis in both cardiovascular and renal disease.[8-111 In this report, we observed that
compared to mice on a regular salt diet, mice on a low salt diet had reduced bleomycin-
induced inflammation, lung damage, and fibrosis. These data suggest that low dietary NaCl
may attenuate pulmonary fibrosis.

Salt restriction can lead to acute pseudohypoaldosteronism type 1.[49] Following bleomycin
instillation, two mice in the low salt group had to be euthanized due to excessive weight loss.
Although mice showed no signs of distress when maintained on low salt diet for two weeks,
they did have low levels of CD11b and CD11c positive cells in the lungs when they received
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instillation of saline instead of bleomycin. Whether the excessive weight loss in the two
mice indicates that in some but not all of the bleomycin-treated low salt diet mice the salt
levels were too low for homeostatic needs, or an indication of other salt-dependent
mechanisms that are needed for healthy repair, is unclear.

Low dietary salt led to increased serum aldosterone levels. Aldosterone is not only an
important regulator of plasma sodium ion levels, but also pulmonary fluid levels.[50.51]
Alveolar epithelial cells use Na, K, and Cl ions to drive an osmotic gradient, which causes
fluid to move passively from the air space to the interstitium.[®2] This process prevents
alveolar edema following alveolar damage, and helps to maintain efficient gas exchange.
Sodium ion transport by epithelial Na+ channels (ENaCs) is vital for the osmotic gradient,
and ENaCs are upregulated by aldosterone.[52-54] These data suggest that the low salt diet
may be protective not only by inhibiting inflammatory cells, but also by decreasing
bleomycin-induced lung edema. The data may also indicate that patients with acute lung
injury (ALI) and acute respiratory distress syndrome (ARDS) may benefit from treatment
regimens that reduce sodium intake.

High dietary salt only modestly increased the severity of bleomycin-induced fibrosis, as
measured by weight loss and collagen content. However, after bleomycin treatment,
compared to mice on a regular diet, the lung tissue of high salt diet mice had lower numbers
of CD11c and CD206 positive cells and higher numbers of Ly6c positive cells, suggesting
that there was an altered pro-inflammatory response.[55:561 CD11c is expressed by tissue-
resident alveolar and interstitial macrophages, dendritic cells, and Ly6c negative
macrophages.[56-591 |y6c inflammatory macrophages promote and maintain inflammation
and fibrosis,[69-62] whereas CD206 is a marker of regulatory lung alveolar macrophages.
[57,58,63.64] There was no significant effect of high dietary salt on bleomycin-induced
fibrocyte (CD45+/collagen-VI+ cells) numbers. However, we did observe that in the lungs of
control mice fed the high salt diet, there was a significant increase in fibrocytes, compared to
control mice on the regular diet. We previously found that high concentrations of NaCl
potentiate human fibrocyte differentiation in vitro,[17] suggesting that high dietary salt may
potentiate fibrocyte differentiation in vivo. Together, these results suggest that there is a
nonlinear response of a lung to dietary salt and bleomycin, and that there is also a nonlinear
correlation between fibrocyte numbers and overt fibrosis.

High salt levels delays macrophage mediated wound healing, reduces glycolysis and
mitochondrial metabolic output in macrophages,[®°] and drives the proteolytic activation of
caspase-1 leading to the release of IL-1/ via cytosolic Nod-like receptors (NLRs).[X5] High
dietary salt promotes pro-inflammatory T cells and Th17 inflammatory T cells,[11.15.66.67]
and inhibits regulatory FOXP3 positive T cells differentiation and activation,[16] possibly
through the regulation of the serine/threonine kinase serum glucocorticoid kinase 1 (SGK1).
SGK1 has also been implicated in renal and cardiac fibrosis, (58] suggesting a mechanism by
which high dietary salt drives multiple cell types to promote and maintain a pro-fibrotic
response.
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Together, these results suggest that dietary salt levels may affect lung inflammation and
fibrosis, and that high levels of salt may inhibit the resolution of inflammation and fibrosis
by multiple mechanisms.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Dietary salt does not affect weight gain in mice and modulates bleomycin-induced
weight loss

A) Mice were fed low, regular, or high salt diets for 2 weeks and weighed daily, and the
weight of each mouse was calculated as a percentage of the weight of the mouse at day 0. B)
After 2 weeks exposure to the various salt diets, some of the mice from the groups in panel
A received oropharyngeal saline, continuing the feeding on the low, regular, or high salt
diets, and were weighed daily. Day 0 on the graph corresponds to the day of oropharyngeal
saline. C) After 2 weeks exposure to the various salt diets, other mice from the groups in
panel A received oropharyngeal bleomycin (Bleo) to induce pulmonary fibrosis, continuing
the feeding on the low, regular or high salt diets, and were weighed daily. Values are meant
SEM, n = 3 mice for the control and bleo-low salt groups; n = 4 for the bleo-regular salt and
bleo-high salt groups. In B, * indicates p<0.05 comparing high salt diet to regular salt diet
(1-way ANOVA, Tukey’s test).
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Figure 2. Dietary salt levels modulate serum aldosterone concentrations
On day 21 after saline or bleomycin aspiration, mice were euthanized, and serum was

collected and aldosterone levels determined by ELISA. Values are mean+=SEM, n=3-4 mice
per group. " p <0.05, ™ p <0.01 (1-way ANOVA, Tukey’s test).
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Figure 3. Dietary salt levels modulate bleomycin-induced collagen deposition
A) On day 21 after saline or bleomycin aspiration, mice were euthanized, and after

collecting BAL fluid, lungs were sectioned and stained for collagen with PicroSirius red.
Images are representative of three or four mice per group. Bar is 200 um. B) Quantification
of PicroSirius red staining. Values are mean = SEM, n = 3-4 mice per group. * p <0.05, ™ p
<0.01 (1-way ANOVA, Tukey’s test). C) Lung sections were stained for collagen-VI
(green). Nuclei were counterstained with DAPI (blue). D) Higher magnification images of
lung sections stained for collagen_VI (green) or irrelevant rabbit antibodies and DAPI
(blue). Bar is 200 um. Images are representative of three independent experiments.
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Figure 4. Low dietary salt inhibits bleomycin-induced inflammation and lung damage
BAL fluid was collected at day 21 following saline or bleomycin instillation. A) The total

number of cells in the BAL was counted. The total percentage of macrophages,
lymphocytes, and neutrophils (PMN), obtained from the BAL of B) saline or C) bleomycin-
treated mice. D) Total protein (protein concentration xvolume of BAL fluid)was assessed by
spectrophotometry. Values are mean+SEM, n=3-4mice per group. "p<0.05, ** p<0.01 (1-
way ANOVA, Tukey’s test). E) BAL fluid was analyzed by PAGE on a SDS/4-15%
polyacrylamide reducing gel, and stained with Coomassie. The gel is representative of three
independent experiments. Molecular mass standards in kDa are at right.
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Figure 5. Dietary salt modulates bleomycin-induced CD45 positive cell accumulation in lungs
Mice received oropharyngeal bleomycin or saline on day 0. Mice were maintained on low,

regular, or high NaCl diets for 21 days, and lung sections were stained for the leukocyte
marker CD45. Bar is 100 4m. Images are representative of three independent experiments.
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Figure 6. Dietary salt modulates bleomycin-induced leukocyte accumulation in lungs
Mice received oropharyngeal bleomycin or saline on day 0. Mice were maintained on low,

regular, or high NaCl diets for 21 days. A) Lung sections were stained for CD45 to detect all
leukocytes, B) CD3 to detect T lymphocytes, C) CD11c to detect resident alveolar
macrophages and dendritic cells, D) CD11b to detect blood and inflammatory macrophages,
E) Ly6c to detect inflammatory macrophages, or F) CD206 to detect macrophages and
dendritic cells. Values are mean + SEM, n = 3—4 per group. “p <0.05, ™ p <0.01 (1-way
ANOVA, Tukey’s test).
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Figure 7. Dietary salt modulates bleomycin-induced fibrocyte accumulation in lungs
Mice received oropharyngeal A-D) bleomycin or F-H) saline on day 0. Mice were

maintained on A and F) low, B and G) regular, or C and H) high NaCl diets for 21 days.
Lung sections were stained for CD45 (red) and collagen-V1 (green) to detect fibrocytes
(orange). Nuclei were counterstained with DAPI (blue). D) Sections were stained with
control antibodies. Bar is 100 pm. Images are representative of three independent
experiments. E) Quantification of fibrocytes. Values are mean + SEM, n = 3—4 mice per
group. “p <0.05, (1-way ANOVA, Tukey’s test).

Exp Lung Res. Author manuscript; available in PMC 2018 June 18.



	Abstract
	Introduction
	Materials and methods
	Mouse model of pulmonary fibrosis
	Bronchoalvelar lavage fluid and immunohistochemistry
	Aldosterone ELISA
	Statistics

	Results
	A high salt diet causes slightly more weight loss after bleomycin treatment
	A low salt diet attenuates bleomycin-induced lung fibrosis
	A low salt diet attenuates bleomycin-induced cell infiltration into the lung airspaces
	A low salt diet attenuates bleomycin-induced protein infiltration into the lung airspaces
	Dietary NaCl regulates lung tissue inflammation following bleomycin aspiration
	Dietary NaCl affects numbers of lung fibrocytes

	Discussion
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7

