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Abstract

Background

The mechanisms of Systemic sclerosis (SSc) are complex and multiple fibrogenic mediators have been
detected in SSc, including monocyte chemotactic protein-1 (MCP-1). Previous studies highlighted
the role of the MCP-1/CCR2 (major receptor for MCP-1) signaling pathway in fibrotic disease and
identified the blockade of the MCP-1/CCR2 signaling pathway as a therapeutic target for treating

fibrosis.

Objective
The purpose of this study was to investigate the efficacy of CCR2 antagonist RS-504393 in a mouse

model of scleroderma induced by bleomycin.

Methods

We divided all mice (n=18) into 3 groups. One hundred microliters of the RS-504393 solution, a
dose of 4 mg/kg/day (n=6) or 8 mg/kg/day (n=6), were administered via intradermal injection into the
shaved back of the mice 6 hours before one hundred microliters bleomycin injection (125 pg/ml) once
daily for three days/week for four weeks. PBS was used as control for RS-504393 under same

protocol (n=6).

Results

Histopathological examination showed RS-504393 + bleomycin mice showed suppressed induction
of dermal sclerosis and decrease in dermal thickness. The amount of collagen in skin sites of RS-
504393 +bleomycin showed tendency to decrease. The number of mast cells and myofibroblasts in
RS-504393 + bleomycin skin sites was significantly lower compared with PBS + bleomycin skin sites.
Semiquantitative histopathological scoring of lung showed the inhibition of fibrosis. The amount of

collagen in the lung of RS-504393 + bleomycin mice was lower compared with PBS + bleomycin.

Conclusion
These data suggested that CCR2 antagonist RS-504393 may have a potential as a therapeutic agent
for SSc.



Abbreviation

SSc: Systemic sclerosis:

TGF- B: transforming growth factor-$1
CTGEF: connective tissue growth factor
MCP-1: monocyte chemotactic protein-1
CCR2: C-C chemokine receptor type 2
CXCRI1: CXC chemokine receptor 1
CCR1: C-C chemokine receptor type 1
CCR3: C-C chemokine receptor type 3
PBS: phosphate-buffered saline

H&E: hematoxylin and eosin

a-SMA: a-smooth muscle actin

IL-4: Interleukin-4



Introduction

Systemic sclerosis (SSc) is a chronic, multisystem disease with distinctive pathogenetic features,
comprising vascular derangement, immune system activation, tissue fibrosis and a heterogeneous
clinical profile (1). It is known that bleomycin, a chemotherapeutic agent used for the treatment of
several types of malignancy, induced pulmonary fibrosis and dermal sclerosis as adverse effect,
resembling symptoms of SSc (2). The mechanisms are complex and multiple fibrogenic mediators
have been detected in SSc, including transforming growth factor-f (TGF-B), connective tissue growth
factor (CTGF), and monocyte chemotactic protein-1 (MCP-1) (3-5).

MCP-1, belongs to the C-C chemokine superfamily, is an important cytokine for recruiting
monocytes, T cells, and dendritic cells to the sites of inflammation (6). Previous studies have
suggested that MCP-1 is strongly expressed in the epidermis, inflammatory mononuclear cells, and
vascular endothelial cells in the sclerotic skin of SSc patients (7). In addition, up-regulation of MCP-
1 occurred in early murine sclerodermatous graft-versus-host disease, a model for human scleroderma,
and preceded infiltration of immune cells and skin thickening (8). These studies suggested that the
involvement of MCP-1 in the pathogenesis of SSc. The assumed mechanisms of MCP-1’s
contribution to fibrotic diseases including SSc are regulating fibrogenic cytokine expression and
fibroblast responsiveness to TGF-B, promoting mast cells infiltration (9-12) and myofibroblasts
accumulation (13). Other studies demonstrated that an activation loop of tissue fibrosis centered on
MCP-1 might be formed in SSc (14). MCP-1 is produced by vascular endothelial cells and
fibroblasts, makes macrophages and T cells migrate around fibroblasts, and induces the production of
TGF-B and PDGF from these activated infiltrating cells. As a result, these growth factors promote
collagen production from fibroblasts (15). MCP-1 stimulates fibroblast collagen expression via
specific receptors and endogenous upregulation of TGF-3 expression, which then results in autocrine
stimulation of collagen gene expression (16). In addition, MCP-1 induces differentiation into Th2
cells rather than Thl cells (17). Th2 cells that migrate around the fibroblasts affect collagen
production from fibroblasts via IL-4 production (18). Furthermore, activated fibroblasts produce
MCP-1, which forms an activation loop of tissue fibrosis centered on MCP-1.

On the other hand, CCR2, major receptor for MCP-1, deficiency improved bleomycin-induced
pulmonary fibrosis (19), and administration of an anti-MCP-1 neutralizing antibody reduced
bleomycin-induced dermal sclerosis (4). In another study, Kitagawa K et al. demonstrated that,

administration of the CCR2-selective antagonist RS-504393 reduced kidney fibrosis (20). Their



study and other studies highlighted the role of the MCP-1/CCR2 signaling pathway in fibrotic disease
and identified the blockade of the MCP-1/CCR2 signaling pathway as a therapeutic target for treating
fibrosis.

The purpose of this study was to investigate the efficacy of CCR2 antagonist RS-504393 in a mouse
model of scleroderma induced by bleomycin. RS-504393 is a specific small organic molecule
antagonist of CCR2 and inhibits the receptor by occupation of a binding site (21); however, it is not a
chemotaxis agonist and does not stimulate any postreceptor signaling. RS-504393 specifically
inhibits MCP-1 and MCP-3 signaling through CCR2, but is not an antagonist of CXCR1, CCR1, or
CCR3 (20). Bleomycin-induced scleroderma model is widely used because skin and lung fibrosis
resembling scleroderma can be easily induced by repeated local injections of bleomycin (22). In
addition, in this model, expression of MCP-1 and CCR2 was elevated at both protein and mRNA levels
in the lesional skin (4). MCP-1 as well as CCR2 were detected on the infiltrating mononuclear cells
at early stages following bleomycin treatment and on the fibroblasts at latter stages in the sclerotic
skin (4). We focused on the fibrogenic function of MCP-1/CCR2 signaling in SSc by analyzing the
efficacy of local CCR2 antagonist administration in the mouse model of scleroderma induced by

bleomycin.

Materials and methods

Animals

C3H-HelJ female mice (specific pathogen-free, six weeks old, weighing about 20 g, n=18) were
purchased from CLEA Japan, Inc. (Tokyo, Japan). Animals were housed in plastic cages at room
temperature (RT; 21-24°C) on a 12-hour light/dark cycle. Food and water were given ad libitum.
All animal experiments in this study were approved by the Animal Care Committee of Fukushima

Medical University on May 23, 2017 (No. 29060).

Development of dermal sclerosis by bleomycin

The scleroderma mouse model was established according to the previous method (21). Bleomycin
(Nippon Kayaku Co., Ltd., Tokyo) was dissolved in phosphate-buffered saline (PBS) at a
concentration of 125 pg/ml. One hundred microliters of bleomycin were injected into the shaved

back of the mice once daily for three days/week for four weeks.



Administration of RS-504393

RS-504393 (Cayman chemical, Co., Michigan, USA) powder was diluted in PBS. We divided all
mice (n=18) into 3 groups. One hundred microliters of the RS-504393 solution, a dose of 4
mg/kg/day (n=6) or 8 mg/kg/day (n=6), were administered via intradermal injection into the shaved
back of the mice 6 hours before bleomycin injection once daily for three days/week for four weeks.
All injections were performed at the same site with a 27-gauge needle. PBS was used as control for

RS-504393 under same protocol (n=6).

Histopathological analysis of dermal fibrosis and dermal thickness measurement
Six-millimeter punch biopsy was performed on injected skin sites on the following day of the final
treatment. Each skin piece was cut into two; one was used for paraffin-embedded sectioning (5 um
sections), which was deparaffinized, rehydrated, and stained with hematoxylin and eosin (H&E) or
Elastica-Masson, and the other was immediately stored in liquid nitrogen for cryosectioning, that was
used for measurement of amount of collagen. For evaluation of skin sclerosis, dermal thickness was
measured on photomicrographs of the H&E-stained sections, measuring the distance between the
epidermal-dermal junction and the dermal-fat junction at ten randomly-selected sites, that were
between rete ridges, per section under a magnification of X 100. Infiltrating mast cells in the dermis
were stained with toluidine blue, and stain-positive cells were counted in ten randomly-selected sites

per section under a light microscopic field at a magnification of x 400.

Histopathological assessment of lung fibrosis

Lungs were excised from each mouse at the same time of the skin biopsy. Lung tissue was stained
using H&E staining.  The severity of lung fibrosis was determined by semiquantitative
histopathological scoring using light microscopy at a magnification of x 100 (Ashcroft score) (23).
Lung fibrosis was scored on a scale of 0—8 by examining 45 randomly chosen fields (5 lobes/mouse %
3 sections/lobe x 3 fields/section) for each mouse (0: Normal lung, 1: Minimal fibrous thickening of
alveolar or bronchiolar walls, 3: Moderate thickening of walls without obvious damage to lung
architecture, 5: Increased fibrosis with definite damage to lung structure and formation of fibrous
bands or small fibrous masses, 7: Severe distortion of structure and large fibrous areas; "honeycomb
lung" is placed in this category, 8: Total fibrous obliteration of the field. If there was any difficulty
in deciding between two odd numbered categories, the field would be given the intervening even

numbered score).

Immunohistochemical staining
Alpha-Smooth muscle actin (a-SMA) is used as a marker for a subset of myofibroblasts which are

regarded as important effector cells of tissue fibrogenesis (24). Multiple 5 pm sections of paraffin-



embedded skin samples were deparaffinized and rehydrated. Immunolabeling of a-SMA was
performed, followed by detection with an avidin-biotin-peroxidase complex with primary rabbit anti—
mouse o-SMA antibody diluted 1:50 in PBS (Abcam, Tokyo, Japan). Appropriate biotinylated
secondary antibodies and color development with DAB were used (Dako, Tokyo, Japan). Stain-
positive cells were counted in ten randomly-selected dermal sections under a light microscopic field

at a magnification of x 400.

Measurement of amount of collagen

Collagen deposition was estimated by determining the total collagen content of the cryopreserved
skin and lung using Sircol Soluble Collagen Assay Kit (Biocolor Ltd., UK). After adding 500 pl of
dye reagent to the ground skin and lung, tubes were placed in a gentle mechanical shaker for 30 min.
Then, the mixture was centrifuged, followed by discarding of the supernatant. After adding 500 pl
of alkali reagent, the final product was measured against soluble collagen standards at 540 and 555

nm.

Statistical analysis
Results were expressed as mean + SD and analyzed using the Bell Curve for Excel software (version
2.15; Social Survey Research Information Co., Ltd., Tokyo). Data was analyzed by Kruskal-Wallis

test and Steel-Dwass test. P < 0.05 was considered significant.

Results

Local injection of CCR2 antagonist inhibits dermal sclerosis induced by bleomycin

On examination of H&E staining, all PBS + bleomycin mice showed definite dermal sclerosis. On
the contrary, mice treated with RS-504393 + bleomycin showed suppressed induction of dermal
sclerosis (Figure 1. a—c). Furthermore, Elastica-Masson staining showed thickening of the dermal
collagen bundles and decreased deposition of collagen fibers (Figure 1. d—f). Compared with PBS-
treated mice, RS-504393-treated mice showed a 10% decrease in dermal thickness in those dosed with
4 mg/kg, and 18% in those dosed with 8 mg/kg (Figure 2.) (RS-504393 [4 mg/kg] + bleomycin: 211.4
+ 5.21 um vs PBS + bleomycin: 235.5 = 10.28 um, p =0.260; RS-504393 [8 mg/kg] + bleomycin:
192.5 +8.05 um vs PBS + bleomycin: 235.5 +10.28 um, p =0.043). No statistically significant dose
dependence was observed in RS-504393-induced inhibition. The amount of collagen in the skin sites
of RS-504393 +bleomycin showed tendency to decrease compared with PBS + bleomycin (Figure 3.)
(RS-504393 [4 mg/kg] + bleomycin: 11.1 + 1.55 pg/ml vs PBS + bleomycin: 24.6 £ 5.32 ym p =
0.054; RS-504393 [8 mg/kg] + bleomycin: 10.7 + 2.33 pg/ml vs PBS+ bleomycin: 24.6 + 5.32 um, p



=0.054).

Injection of CCR2 antagonist reduces mast cell infiltration in scleroderma lesions
induced by bleomycin

On examination of toluidine blue staining, all PBS + bleomycin mice showed increased intradermal
infiltration of mast cells. RS-504393 + bleomycin mice showed suppressed infiltration of mast cells
(Figure 4. a—). The number of mast cells in the RS-504393-treated skin sites was significantly lower
compared with the with PBS-treated skin sites (Figure 4 d) (RS-504393 [4 mg/kg] + bleomycin: 98.9
+ 14.76/10 high-power field [HPF]vs PBS + bleomycin: 132.8 + 14.34/ HPF, p = 0.116; RS-504393[8
mg/kg] + bleomycin: 78.8 + 8.60/10 HPF vs PBS + bleomycin: 132.8 + 14.34/ HPF, p = 0.024). No

statistically significant dose dependence was observed in RS-504393-induced reduction.

Injection of CCR2 antagonist reduces myofibroblast accumulation in bleomycin-
induced scleroderma skin

We compared the number of a-SMA-positive myofibroblasts in the dermis of RS-504393 +
bleomycin mice with PBS + bleomycin mice (Figure 5. a—c). The number of myofibroblasts in the
RS-504393 8mg/kg-treated skin sites was significantly lower compared with PBS-treated skin sites
(Figure 5. d) (RS-504393 [4 mg/kg] + bleomycin: 43.8 £ 7.91/10 HPF vs PBS + bleomycin: 79.2 +
7.45/10 HPF, p =0.072; RS-504393 [8 mg/kg] + bleomycin: 40.8.0 + 6.00/10 HPF vs PBS +
bleomycin: 79.2 = 7.45/10 HPF, p = 0.023).  No statistically significant dose dependence was
observed in RS-504393-induced reduction.

CCR?2 antagonist inhibits lung fibrosis induced by bleomycin

On histopathological examination of the lungs in PBS + bleomycin mice, significant inflammation
and fibrosis were observed in the lung tissue, including alveolar inflammation, thickening of the
alveolar septae, and fibrous obliteration of the peribronchiolar and parenchymal regions. The lung
tissue of the RS-504393 + bleomycin mice showed moderate inflammation and fibrosis compared with
PBS + bleomycin mice (Figure 6.). Semiquantitative histopathological scoring showed the inhibition
of fibrosis (Figure 7.) (RS504393 [4 mg/kg] + bleomycin: 3.6+ 0.53 vs PBS + bleomycin: 4.2 £ 0.22,
p = 0.260; RS504393 [8 mg/kg] + bleomycin: 2.9 + 0.59 vs PBS + bleomycin: 4.2 £ 0.22, p =0.170).
The amount of collagen in the lung of RS-504393-treated mice was 31% (4 mg/kg) and 40% (8 mg/kg)
lower, showing a significant difference in 8mg/kg, compared with PBS treated mice (Figure 8.)
(RS504393 [4 mg/kg] + bleomycin: 8.1 £ 0.93 pg/ml vs PBS + bleomycin: 11.7 £ 1.10 pg/ml, p =
0.072; RS-504393 [8 mg/kg] + bleomycin: 7.1 £ 0.73 pg/ml vs PBS + bleomycin: 11.7 £ 1.10 pg/ml,
p = 0.043).



Discussion

The purpose of this study was to investigate the efficacy of CCR2 antagonist RS-504393 in a mouse
model of scleroderma induced by bleomycin. We demonstrated that RS-504393 inhibited dermal
sclerosis and lung fibrosis and reduced the numbers of mast cells and myofibroblasts in the dermis.
These results suggest the effects of CCR2 antagonist on skin and lung fibrosis, and that blocking MCP-
1/CCR2 signaling pathway may have the potential to be a pharmaceutical target for the treatment of
SSc.

It has been demonstrated that blocking MCP-1/CCR2 signaling pathway, such as administration of
an anti-MCP-1 neutralizing antibody, reduced bleomycin-induced dermal sclerosis (4). Similar to
that study, we demonstrated that CCR2 antagonist inhibited dermal sclerosis in the same mouse model.
Monocytes/macrophage are one of the major sources of TGF-f3, which is a key cytokine in fibrosis, in
SSc and in bleomycin-induced mice (25). In addition, CCR2 expression increase on the infiltrating
mononuclear cells in bleomycin-induced mice (4). Accumulation of inflammatory infiltrates such as
macrophages, mast cells and, Th2 cells are common in early stages of SSc and bleomycin-induced
dermal sclerosis (22). From these results, the assumed mechanism of CCR2 antagonist inhabitation
for dermal sclerosis is that CCR2 antagonist prevents MCP-1 from binding to CCR2 and regulates
TGF-B expression in monocytes/macrophage, results in decrease of collagen production from
fibroblasts. On the other hand, CCR2 antagonist did not completely inhibit dermal sclerosis in our
study. As other chemokines may contribute to sclerosis in this model, mononuclear cells TGF-$
expression was not completely inhibited by CCR2 blocking.

Mast cells are increased in the skin of human SSc and bleomycin-induced mice (26). They are
also one of the major sources of TGF-§ in SSc and may play a role in accelerating the formation of
dermal sclerosis for stimulating fibroblasts to produce collagen in bleomycin-induced mice (26).
Stem cell factor, a growth factor of mast cells, promotes increased production of MCP1 from mast
cells, thereby promoting collagen production from fibroblasts (11). In addition, MCP-1 provokes
mast cell aggregation and induces histamine release in rat models (27). In this study, the CCR2
antagonist significantly inhibited mast cell infiltration in the dermis of the bleomycin-induced
scleroderma model. On the other hand, some past studies suggested that bleomycin-induced skin
sclerosis was demonstrable in the mast cell-deficient genetic ablation mice (26).  Although mast cells
may not have main roles in experimental mouse models of bleomycin-induced scleroderma, our results
suggested that CCR2 inhibition could mediate direct or indirect decreases in mast cell infiltration and
contribute to the suppression of skin fibrosis in the experimental mouse models.

Myofibroblasts play a major role in the pathogenesis of SSc (28). They secrete increased amounts
of extracellular matrix components, including collagen, and are predominant in areas of increased
collagen deposition in scleroderma lesional skin, where the number of myofibroblasts correlates with

the severity of fibrosis (25). Myofibroblasts are also increased in the mouse model of bleomycin-
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induced scleroderma (29). In the current study, the number of myofibroblasts in the RS-504393-
treated skin sites was significantly lower. A previous study suggested that myofibroblasts could be
recruited in an MCP-1-dependent manner in the pathogenesis of oral submucous fibrosis (13). Thus,
antifibrotic effects of CCR2 inhibition may have resulted from the inhibition of myofibroblast
accumulation in bleomycin-induced scleroderma models.

Although in bleomycin induced scleroderma model, lung fibrosis is also induced preceding the
cutaneous changes (22), the its exact mechanism is unknown. Lung fibrosis induced by bleomycin
is not only induced by bronchial administration but also by intravenous administration or
intraperitoneal administration (30). Possible mechanism of lung fibrosis in bleomycin induced
scleroderma model may be that bleomycin arriving at lung intravenously caused inflammation
characterized by macrophages and fibrosis at their lungs (31). We demonstrated that CCR2
antagonist inhibited lung fibrosis in bleomycin induced scleroderma model. Assumed mechanism is
that CCR2 antagonist which arrived at the lung intravenously suppressed inflammation and fibrosis
induced by bleomycin at the lung. To prove this mechanism, it is necessary to examine the blood
concentration of CCR2 antagonist and bleomycin.

We acknowledge that there are several limitations in this study. First, as we administrated RS-
504393 4mg/kg or 8mg/kg via intradermal injection before bleomycin, it has not been able to fully
demonstrate its potential as a therapeutic agent. Although we have tried various experimental
systems, based on past administration methods (20-21, 32-33), such as administering RS-504393 and
bleomycin at the same time, orally administering RS-504393 before bleomycin, or administering RS-
504393 1mg/kg to 8mg/kg, only the current method was effective. We need to investigate efficacy
of RS-504393 after skin fibrosis is completed. ~However, since the course of SSc is slowly
progressive with a variable degree, if we can diagnose SSc on early stage, RS-504393 might be
effective to stop progressing SSc. Second, we only observed the condition of skin and lung four
weeks after the start of administration. As in bleomycin-induced scleroderma model, total mast cell
number is gradually increased as the sclerotic lesions are induced (22), it is necessary to observe the
skin and lungs over time, for example one week, two weeks after starting RS-504393 and bleomycin
administration. Third, although we described the possible role of MCP-1/CCR2 pathway in SSc
using bleomycin induced scleroderma model and RS-504393, we did not analyze the expression level
of cytokines which contribute to sclerosis. Future studies are also needed to evaluate the mRNA
expression of those cytokines.

In conclusion, we demonstrated the efficacy of CCR2 antagonist RS-504393 in the scleroderma
model mice. Our data also suggested that MCP-1/CCR2 signaling may play an important role in the
pathogenesis of sclerosis induced by bleomycin, and CCR2 antagonist may have a potential as a

therapeutic agent for SSc.
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Figures
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H&E

Elastica-Masson

Figure 1. Histopathologic evaluation of the lesional skin of mice treated with bleomycin and
either RS-504393 or PBS.

(a-c) Mice were treated with either bleomycin (BLM) and RS-504393 or PBS for 4 weeks (H&E
staining). Mice treated with RS-504393 showed suppressed induction of dermal sclerosis.

(d-f) Elastica-Masson staining showed thickening of the dermal collagen bundles and decreased
deposition of collagen fibers in mice treated with RS-504393.  Original magnification x 100. Scale
bar 300 pm.
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Figure 2. Dermal thickness in mice treated with bleomycin and either RS-504393 or PBS.
Dermal thickness was measured on photomicrographs of the H&E-stained sections, measuring the
distance between the epidermal-dermal junction and the dermal-fat junction at ten randomly-selected
sites, that were between rete ridges, per section under a magnification of x 100. Dermal thickness of
RS-504393 8mg/kg + bleomycin (BLM) mice significantly decreased compared with PBS + BLM
mice. *p=0.043.
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Figure 3. Amount of the collagen in mice treated with bleomycin and either RS-504393 or
PBS.

Collagen deposition was estimated by determining the total collagen content of the cryopreserved skin
using Sircol Soluble Collagen Assay Kit. The amount of collagen in RS-504393 8mg/kg +
bleomycin (BLM) mice and that in RS-504393 4mg/kg + BLM showed tendency to decrease
compared with PBS + BLM mice.
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Figure 4. Histopathological examination of toluidine blue staining in mice treated with
bleomycin and either RS-504393 or PBS.

(a-c) Mice were treated with either bleomycin (BLM) and RS-504393 or PBS for 4 weeks (toluidine
blue staining). Mice treated with RS-504393 showed suppressed infiltration of mast cells.
Original magnification x 400. Scale bar 100 pm.

(d) The number of mast cells in RS-504393 8mg/kg + BLM mice were significantly lower compared
with PBS + BLM mice. * p =0.024.
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Figure 5. Imnmunobiologic examination of myofibroblasts in mice treated with bleomycin
and either RS-504393 or PBS.

(a-c) Mice were treated with either bleomycin (BLM) and RS-504393 or PBS for 4 weeks. Alpha-
Smooth muscle actin (a-SMA) is used as a marker for a subset of myofibroblasts. Mice treated with
RS-504393 showed suppressed accumulation of myofibroblasts. Original magnification x 400.
Scale bar 100 pm.

(d) The number of a-SMA-positive myofibroblasts in RS-504393 8mg/kg + BLM mice was
significantly lower compared with PBS + BLM mice. * p=0.023.

20



Figure 6. Histopathologic evaluation of the lungs of mice treated with bleomycin and either
RS-504393 or PBS.
(a-c) Mice were treated with local dermal injection of bleomycin (BLM) and either RS-504393 or PBS

for 4 weeks (H&E staining). On histopathological examination of the lungs in PBS + BLM mice,
significant inflammation and fibrosis were observed in the lung tissue, including alveolar
inflammation, thickening of the alveolar septae, and fibrous obliteration of the peribronchiolar and
parenchymal regions. RS-504393 + BLM mice showed moderate inflammation and fibrosis

compared with PBS + BLM mice. Original magnification x 100. Scale bar 300 pm.
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Figure 7. Semiquantitative histopathological scoring of the lungs of mice treated with
bleomycin and either RS-504393 or PBS.

The severity of lung fibrosis was determined by semiquantitative histopathological scoring using light
microscopy at a magnification of x 100 (Ashcroft score). Lung fibrosis was scored on a scale of 0—
8 by examining 45 randomly chosen fields for each mouse. The lung tissue of RS-504393
+bleomycin (BLM) mice showed the inhibition of fibrosis compared with the lung tissue of PBS
+BLM mice.
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Figure 8. The amount of collagen in the lung of mice treated with bleomycin and either RS-
504393 or PBS.

Collagen deposition was estimated by determining the total collagen content of the cryopreserved lung
using Sircol Soluble Collagen Assay Kit. The amount of collagen in RS-504393 8mg/kg +
bleomycin (BLM) mice significantly decreased compared with PBS + BLM mice. * p = 0.043.
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