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Pirfenidone activates cannabinoid receptor 2 in a mouse model
of bleomycin-induced pulmonary fibrosis
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Abstract. Inflammation serves an important role in the patho-
genesis of idiopathic pulmonary fibrosis (IPF). Cannabinoid
receptor 2 (CB2R) is a receptor predominantly expressed
in the immune system. CB2R agonists can be used to treat
a wide range of inflammation-related diseases. Pirfenidone
has been demonstrated to be effective for IPF treatment.
The aim of present study was to investigate whether CB2R
activation mediates the antifibrotic effect of pirfenidone. For
that purpose, mice were intravenously injected with bleo-
mycin (BLM; 5 mg/kg/day). pirfenidone (300 mg/kg/day)
was then orally administered for 15 days. Lung pathological
alterations in the mice were evaluated by Masson's trichrome
staining. The mRNA and protein levels of CB2R in lung
tissues were measured by reverse transcription-quantitative
PCR and western blotting. The levels of inflammatory factors
were determined by ELISA. The effect of pirfenidone on
WI38 cell viability was evaluated by MTT assay. The results
demonstrated that CB2R protein and mRNA levels increased
with increasing fibrosis in mice with BLM-induced IPF.
Pirfenidone administration significantly ameliorated IPF and
reduced the serum levels of inflammatory factors induced by
BLM. Pirfenidone also inhibited fibroblast cell proliferation
and decreased the levels of inflammatory factors in vitro,
which could be reversed by the CB2R antagonist SR144528,
suggesting that CB2R was activated by pirfenidone. In
conclusion, pirfenidone attenuated and activated CB2R in
BLM-treated mice. In addition, pirfenidone inhibited fibro-
blast cell proliferation in vitro. These effects could be reversed
by the CB2R antagonist SR144528. Thus, activation of CB2R
may be considered a mechanism of the antifibrotic effects of
pirfenidone.
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Introduction

Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive
and severe lung disease characterized by aggressive progres-
sion and poor prognosis (1). Although its exact etiology is
poorly understood, IPF is characterized by abnormal extracel-
lular matrix (ECM) deposition, including excessive collagen
deposition (2,3). Lung transplantation used to be the only
effective treatment known for IPF prior to 2014, when a novel
antifibrotic agent, pirfenidone, was approved by the Food and
Drug Administration in the United States and by the European
Medicines Agency for the treatment of IPF (4). A previous
study demonstrated that pirfenidone treatment was effective in
extending survival time and stabilizing pulmonary function in
patients with IPF (5). Pirfenidone was able to suppress the infil-
tration of inflammatory cells into the bronchoalveolar lavage
fluid (BALF) and reduce the transcription of transforming
growth factor-f (TGF-f) in a hamster model of IPF (6,7). In
addition, pirfenidone could protect mice from endotoxic shock
by reducing the levels of tumor necrosis factor-o. (TNF-a) and
increasing the levels of interleukin (IL)-10 (8). However, the
potential mechanism responsible for the antifibrotic properties
of pirfenidone is not fully understood.

Cannabinoid receptor 2 (CB2R) is a G protein-coupled
receptor that is predominantly expressed in the spleen
and cells of the immune system (9), although CB2R is also
expressed in non-immune cells such as pulmonary endothelial
cells (10). Unlike CB1R, CB2R agonists do not exhibit psycho-
active effects, which suggests that targeting CB2R may be a
potential treatment of a wide range of inflammation-related
diseases (11). A previous study demonstrated that CB2R
was activated in cirrhotic livers, and CB2R"" mice developed
increased fibrosis, indicating that CB2R may have an antifi-
brogenic role (12). Activation of CB2R by JWH133 alleviates
bleomycin (BLM)-induced IPF in mice (13). In addition, a
recent study has demonstrated that treatment with pirfenidone
for 2 years could decrease fibrosis and cytokine levels, as well
as enhance CB2R gene expression, in patients with chronic
hepatitis C (14). However, whether CB2R is involved in the
antifibrotic effect of pirfenidone remains to be fully elucidated.

The present study aimed to investigate whether CB2R
was involved in the antifibrotic effect of pirfenidone in
BLM-induced IPF in mice. The results indicated that pirfeni-
done could attenuate IPF and activate CB2R in BLM-treated
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mice, as well as inhibit fibroblast cell proliferation in vitro,
which could be reversed by the CB2R antagonist SR144528.
These data indicated that activation of CB2R may be considered
a mechanism of the antifibrotic effects of pirfenidone.

Materials and methods

Animals. Male C57BL/6 mice (weight, 18-20 g; age, 8 weeks;
n=10 in each group) were provided by the Model Animal
Research Center of Nanjing University. Animals were kept
under a 12-h light/dark cycle at room temperature (22+2°C)
and 55+5% humidity, with food and water provided ad libitum.
All the procedures used in the present study were performed
according to the National Institutes of Health Guide for the
Care and Use of Laboratory Animals (15). The animal proto-
cols were approved by the Baodi Clinical College of Tianjin
Medical University Animal Care Committee.

Animal model of IPF. A well-established animal model of
IPF was used in the present study, as previously described (3).
Animals were randomly assigned into four groups: i) Control
group, which was intravenously injected with 50 ul 0.9%
saline; ii) BLM group, which was intravenously injected
with 5 mg/kg/day BLM (Nippon Kayaku Co., Ltd.) in 50 ul
saline for 28 consecutive days; iii) BLM + pirfenidone group,
which was orally administered 300 mg/kg/day pirfenidone
(Shionogi & Co., Ltd.) in 0.5% carboxymethylcellulose (CMC;
40 mg/ml; 7.5 ml/kg/day, Cayman Chemical Co.); and iv)
BLM + CMC group, which was orally administered with equal
amounts of CMC for 14 days after the 28-day treatment with
BLM. The dosage was determined according to a previous
study (16). On days 0, 5, 10 and 15 since the first pirfenidone
administration, mice were sacrificed by exsanguination
under deep anesthesia (sodium pentobarbital intraperitoneal
injection, 50 mg/kg). Lung tissues were then removed from
each mouse via a midline incision and the left lung lobes
were fixed in 4% paraformaldehyde (Wako Pure Chemical
Industries, Ltd.) for 48 h at room temperature, embedded in
paraffin and processed to obtain 5-ym sections for Masson's
trichrome staining, and the right lung lobes were frozen in
liquid nitrogen at -80°C for reverse transcription-quantitative
PCR (RT-qPCR) and western blotting. The time points used in
the current study were selected according to previous studies
that investigated fibrocyte accumulation ~14 days after BLM
treatment (17-19).

Cell culture. The human embryonic lung fibroblast cell line
WI38 was purchased from Shanghai Institutes for Biological
Sciences. WI38 cells were maintained in Dulbecco's modi-
fied Eagle medium (DMEM) containing 10% fetal bovine
serum (both Gibco; Thermo Fisher Scientific, Inc.), 100 U/ml
penicillin and 100 U/ml streptomycin at 37°C in a humidified
atmosphere with 5% CO,. At 50% confluency, the culture
medium was replaced with serum-free DMEM for 24 h prior
to treatment with BALF extracted from BLM-treated mice.
BALF was prepared as previously described (20). Briefly,
after 7 days of treatment with BLM, mice were sacrificed,
and a plastic cannula was inserted into the trachea. A
cold sterile saline solution was gently injected to perform
bronchoalveolar lavage (BAL). The BALF was centrifuged at
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700 x g at 4°C for 5 min, and the supernatant was stored at
-80°C until further use.

WI38 cells were incubated with an equal volume of
DMEM and BALF containing 200 pg/ml pirfenidone, 20 yuM
JWH-015 (a CB2R-selective agonist) or 1 uM SR144528 (a
CB2R antagonist) for 48 h at 37°C. JIWH-015 and SR144528
were obtained from Cayman Chemical Co. The concentration
of drugs was determined according to a previous study (21).

Histological analysis. Lung tissues were fixed in 4% parafor-
maldehyde and then embedded in paraffin as described above.
Paraffin sections (5-¢m thick) were prepared and stained with
Masson's trichrome stain at room temperature for 10 min.
Stained sections were observed using a light microscope
equipped with a DFC490 digital camera (magnification, x400;
Leica Microsystems GmbH).

RT-gPCR. Total RNA was isolated from mouse lung tissue
and WI38 cells with TRIzol® reagent (Invitrogen; Thermo
Fisher Scientific, Inc) according to the manufacturer's
instructions. Complementary DNA synthesis was performed
using the PrimeScript™ RT Master Mix reagent kit (Takara
Biotechnology Co., Ltd.) at the following conditions: Initial
incubation at 37°C for 15 min, followed by incubation at 85°C
for 5 sec, and then analyzed using SYBR® Premix Ex Taq™
kit (Takara Biotechnology Co., Ltd.) in a 7500 Fast Real-Time
PCR System (Applied Biosystems; Thermo Fisher Scientific,
Inc.). qPCR was performed using the following protocol:
Initial denaturation at 94°C for 1 min; 45 cycles of denaturation
at 94°C for 30 sec, annealing at 58°C for 30 sec and extension
at 72°C for 30 sec. The primers used were as follows: Mouse
CB2R forward, 5“~ATGGCCGTGCTCTATATTATCCT-3'
and reverse, 5S'-ATGGTCACACTGCCGATCTTC-3"; human
embryonic lung fibroblast cell line WI38 CB2R forward,
5'-GGGTGACAGAGATAGCCAATGG-3' and reverse,
5'"TGAACAGGTATGAGGGCTTCC-3'; collagen I forward,
5-AACTTTGCTTCCCAGATGTCCT-3' and reverse, 5'-TCG
GTGTCCCTTCATTCCAG-3"; and GAPDH forward, 5-GGA
TTTGGTCGTATTGGG-3' and reverse, 5-GGAAGATGG
TGATGGGATT-3'. GAPDH was used as the endogenous
control. The relative expression level of the target gene was
calculated using the 224 method (22).

Western blotting. Lung tissues and cells were lysed in SDS
sample buffer (62.5 mM Tris-HCI pH 6.8, 2.5% SDS, 0.002%
Bromophenol Blue, 5% p-mercaptoethanol and 10% glyc-
erol) and subjected to western blot analysis as previously
described (16). Protein concentrations were determined
using the BCA method. Protein samples were separated
by SDS-PAGE (10% gel) and then transferred to polyvi-
nylidene fluoride membranes (EMD Millipore), which were
then blocked with 5% dry milk for 1 h at room temperature.
Membranes were subsequently incubated with primary
antibodies against CB2R (40 kDa; cat. no. ab3561; 1:1,000;
Abcam) and GAPDH (37 kDa; cat. no. ab8245; 1:1,000;
Abcam) overnight at 4°C. Horseradish peroxidase-conjugated
secondary goat anti-mouse immunoglobulin G antibody
(1:2,000; cat. no. 1015-05, Southern Biotech) was added for 1 h
at room temperature. Each sample was measured in triplicate.
Enhanced chemiluminescence was used to detect the proteins.
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Figure 1. CB2R expression is increased in BLM-induced mice pulmonary fibrosis. BLM was used to induce pulmonary fibrosis in C57BL/6 mice. (A) Masson
staining revealed a degree of pulmonary fibrosis in mice at 7, 14 and 28 days after BLM injection. (n=10 mice). Magnification, x400. (B) The protein levels
of CB2R at 14 and 28 days after BLM injection were detected by western blotting. (C) The mRNA levels of CB2R at 14 and 28 days after BLM injected were
detected by reverse transcription-quantitative PCR. Data are presented as the mean + SEM. “"P<0.01 vs. the Con (Day 7) group; “P<0.01, “*P<0.001 vs. Con
(Day 14) group; **P<0.001 vs. Con (Day 28) group. Con, control; BLM, bleomycin; CB2R, CB2 receptor.

Images were captured using ChemiDoc™ XRS (Bio-Rad
Laboratories, Inc.). The density of bands was determined
using the Image J software (version 1.46; National Institutes
of Health).

ELISA. The levels of inflammatory cytokines IL-6 (cat.
no. 550950; BD Biosciences), IL-1f (IL-1p3, cat. no. MLB0OC;
R&D systems, Inc.) and TNF-a (TNF-a; cat. no. 560478; BD
Biosciences) in the supernatant of cultured lung fibroblasts and
in mouse serum were analyzed with corresponding ELISA
kits, according to the manufacturer's protocols.

Cell proliferation assay. MTT assay was used to assess the
proliferation of fibroblasts. WI38 cells were plated onto
96-well plates at a density of 8x10° cells per well and cultured
for 24 h at 37°C. Vybrant® MTT Cell Proliferation Assay kit
(Thermo Fisher Scientific, Inc.) was used 24, 48 and 72 h
after drug administration (BALF with pirfenidone (0, 100,
200, 400, 600, and 800 ug/ml) according to the manufac-
turer's protocol. A total of 20 1 MTT (5 mg/ml) was added
to each well for a further 4-h incubation at 37°C, and 150 pl
dimethyl sulfoxide (Sigma Aldrich; Merck KGaA) was added

to each well. Subsequently, the absorbance (A) was measured
at 570 nm on a microplate reader (Thermo Fisher Scientific,
Inc.). The cell viability was calculated using the following
equation: Cell viability=A . ,ment/A conrot X100%. Additionally,
prior to the MTT assay, cell morphology in each group was
observed using a light microscope (magnification, x200; Leica
Microsystems GmbH).

Statistical analysis. SPSS version 17.0 software (SPSS, Inc.)
was used to conduct the statistical analysis. All data are gener-
ated from experiments that was repeated at least 3 times, and
expressed as the mean =+ standard error of the mean. Statistical
significance among groups was evaluated using one-way
analysis of variance followed by the Tukey-Kramer post hoc
test. P<0.05 was considered to indicate a statistically signifi-
cant difference.

Results
CB2R expression is increased in a mouse model of

BLM-induced IPF. As shown in Fig. 1A, compared with the
control group, the pulmonary fibrotic area in the experimental
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Figure 2. PFD upregulated CB2R expression in mice with BLM-induced pulmonary fibrosis. (A) The degree of fibrosis in the lungs of mice in the BLM,
BLM + CMC and BLM + PFD (day 5, 10 or 15) groups were detected by Masson staining. Magnification, x400. (B) The mRNA level of type I collagen in the
lungs of mice detected by reverse transcription-quantitative PCR. (C) The protein levels of CB2R in the lungs of mice detected by western blotting. Data are
presented as the mean + SEM. “P<0.01 vs. the BLM + CMC (Day 5) group; ““P<0.001 vs. the BLM + CMC (Day 5) group; "P<0.001 vs. BLM + CMC (Day
10) group; ***P<0.001 vs. BLM + CMC (Day 15) group. BLM, bleomycin; PFD, pirfenidone; CB2R, CB2 receptor.

mice was markedly increased on days 7, 14 and 28 after
BLM injection. In addition, the protein and mRNA levels of
CB2R were increased at days 14 and 28 after BLM injection
compared with the respective control groups (Fig. 1B and C).

Pirfenidone activates CB2R in mice with BLM-induced IPF.
As shown in Fig. 2A, histological examination revealed that
the fibrotic areas in the BLM + PFD mice were markedly
reduced compared with the BLM + CMC group 10 or 15 days
after the administration of pirfenidone. Furthermore, type
I collagen content was quantified in the lungs to evaluate
the antifibrotic effects of pirfenidone. As shown in Fig. 2B,
the mRNA level of type I collagen in the lungs of pirfeni-
done-treated mice was significantly reduced compared with
that observed in BLM + CMC-treated mice at days 5, 10 and
15. In addition, administration of pirfenidone significantly
increased the protein level of CB2R compared with that
exhibited by the BLM + CMC group at days 5, 10 and 15
(Fig. 2C). These results indicated that CB2R expression
was upregulated by pirfenidone treatment. Furthermore, the
levels of the inflammatory factors IL-1f3, IL-6 and TNF-a in
mouse serum were detected by ELISA. The results revealed
that administration of pirfenidone significantly reduced the
serum concentration of the inflammatory cytokines at days 5,

10 and 15 compared with the respective BLM + CMC groups
(Fig. 3). These results suggested that the activation of CB2R
may be considered a mechanism of the antifibrotic effects of
pirfenidone.

Activation of CB2R mediates the protective effect of
pirfenidone on BALF-treated WI38 cells. To further confirm
whether the activation of CB2R mediated the protective
effect of pirfenidone on BLM-induced IPF, human embryonic
lung fibroblast WI38 cells were incubated with BALF from
BLM-treated mice. Increasing concentrations of pirfenidone
(0, 100, 200, 400, 600, and 800 ug/ml) were added to the
culture medium for 24, 48 or 72 h. The MTT assay was used
to assess the effects of pirfenidone on the growth kinetics of
BALF-treated WI38 cells. Pirfenidone reduced BALF-treated
WI38 cell viability in a time- and concentration-dependent
manner (Fig. 4A). In addition, to establish the role of pirfeni-
done in CB2R expression in BLM-induced mice pulmonary
fibrosis, pirfenidone (200 pyg/ml) was added to BALF-treated
WI38 cells. As shown in Fig. 4B and C, administration of
200 pg/ml pirfenidone to BALF-treated WI38 cells for 48 h
significantly increased the protein and mRNA levels of CB2R
compared with the untreated control group. This effect was
reversed by the CB2R antagonist SR144528. In addition,
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Figure 3. Effect of PFD on BLM-induced IL-1f, IL-6 and TNF-a expressions in serum of mice. The levels of IL-13, IL-6 and TNF-a in serum of mice were
detected by ELISA. Data are presented as the mean + SEM. "P<0.05 vs. the BLM + CMC (Day 5) group; "P<0.01, #*P<0.001 vs. BLM + CMC (Day 10) group;
$$5P<(0.001 vs. BLM + CMC (Day 15) group. BLM, bleomycin; PFD, pirfenidone; CB2R, CB2 receptor; IL, interleukin; TNF-a, tumor necrosis factor-a.

compared with the untreated control group, pirfenidone
significantly decreased the viability of WI38 cells, which was
reversed by the CB2R antagonist SR144528 (Fig. 4D and E).
Furthermore, WI38 cells treated with pirfenidone secreted
less TNF-a, IL-1f and IL-6 than untreated control cells.
The anti-inflammatory effect of pirfenidone could also be
reversed by the CB2R antagonist SR144528 (Fig. 4F-H).
The effects of pirfenidone on BALF-treated WI38 cells
were similar to those caused by the CB2R-selective agonist
JWH-015 (Fig. 4B-H).

Discussion

The clinical efficacy and safety of pirfenidone in patients with
IPF have been demonstrated in several multinational, random-
ized, double-blind, placebo-controlled, phase 3 clinical trials,
and the cumulative data were summarized in a recent study
by Lancaster et al (23). The present results demonstrated that
pirfenidone attenuated BLM-induced IPF in mice, which
is consistent with the results of previous studies (24,25). In
addition, pirfenidone could activate CB2R in mice with
BLM-induced IPF.

IPF is defined as a specific form of chronic progres-
sive lung disease attributed to multiple factors associated
with inflammation, oxidative stress and accumulation of

fibroblasts/myofibroblasts, leading to abnormal deposition of
extracellular collagen (26), where a single pharmacological
intervention often fails to incur a multifaceted protective
role (27). The results of the current study revealed that pirfeni-
done could attenuate, but not completely reverse, BLM-induced
pulmonary fibrosis, which was consistent with a previous
study (24).

Organ fibrosis is the result of excessive and irreversible
deposition of ECM, particularly collagen. Cytokines are
centrally engaged in maintaining the homeostatic balance of
the ECM, and the recruitment and release of inflammatory
cytokines can stimulate the proliferation of fibroblasts and
the synthesis of ECM (28). A previous study has reported
that the levels of IL-1p and IL-6 were upregulated in BALF
in BLM-induced lung fibrosis in vivo (29). In addition,
BLM administration stimulated the mRNA expression of
profibrotic cytokines IL-13 and IL-4, and the alternatively
activated macrophages (M2) markers including, arginase 1,
resistin-like a, C-C motif chemokine (Ccl)17 and Ccl24 in
cells collected from BALF in a BLM-induced lung fibrosis
mouse model (30). The expression of IL-6, IL-8, TNF-a and
TGF-p was upregulated in BLM-treated rat lung tissues (31).
These results indicated that the expression of inflammatory
cytokines and fibrogenic mediators was significantly elevated
in BALF in BLM-induced lung fibrosis. Previous studies have
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Figure 4. Activation of CB2R mediates the protective effect of PFD on BALF-treated WI38 cells. WI38 cells were incubated with BALF from bleomycin-treated
mice and treated with 200 yg/ml pirfenidone, 20 uM JWH-015, 1 uM SR144528, and 200 pug/ml pirfenidone + 1 yuM SR144528. (A) The MTT assay was
performed to determine the viability of WI38 cells treated with various concentrations of pirfenidone (0, 100, 200, 400, 600, and 800 pg/ml) for 24, 48 or
72 h. Data are presented as the mean = SEM. "P<0.05, “P<0.01 vs. cell group only treated with BALF for 24 h; P<0.05, #P<0.01, *#P<0.001 vs. cell group
only treated with BALF for 48 h; *P<0.05, *P<0.01, $P<0.001 vs. cell group only treated with BALF for 72 h. The protein and mRNA levels of CB2R were
detected by (B) western blotting and (C) RT-qPCR. (D) WI38 cell proliferation was observed under a light microscope (magnification, x40) and detected by
MTT assay. (E) Quantitative analysis of cell proliferation rate. The levels of (F) IL-1f, (G) IL-6 and (H) TNF-a in cell culture supernatant were detected by
ELISA. Data are presented as the mean = SEM. "P<0.05, “P<0.01 vs. untreated control group; “P<0.05, #P<0.01 vs. PFD only group. PFD, pirfenidone; CB2R,

CB2 receptors; BALF, bronchoalveolar lavage fluid.

reported that IL-6 has pro-fibrotic effects both in vitro and
in vivo, and that the inhibition of IL-6 could attenuate PF in
animal models through the STAT3 signaling pathway (32,33).
IL-1p has an indirect pro-fibrotic effect in silica-induced lung
fibrosis in C57BL/6 mice or in fibroblasts (34-36). TNF-a. is a

pro-inflammatory cytokine, which can cause fibrosing alveo-
litis in mice (37). A previous study has reported that TGF-f1
could induce proliferation of WI38 fibroblasts (38). Therefore,
in the current study, WI38 cells were incubated with BALF
from BLM-treated mice to induce fibrosis in vitro. The results
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of the present study demonstrated that the administration of
pirfenidone significantly decreased the levels of pro-inflam-
matory cytokines and mRNA levels of type I collagen in
mice with BLM-induced IPF. These results indicated that the
antifibrotic effect of pirfenidone may be partly mediated by
anti-inflammatory mechanisms.

CB2R is mainly expressed in the immune system (39).
A previous study has reported that CB2R expression was
detected in cultured hepatic myofibroblasts and in activated
hepatic stellate cells which triggered a potent antifibrogenic
effect. To the best of our knowledge, Julien et al (12) was
the first to demonstrate that CB2R is highly upregulated in
the cirrhotic liver, predominantly in hepatic fibrogenic cells.
Michler et al (40) reported that activation of CB2R could reduce
inflammation in acute experimental pancreatitis through a
p38-dependent signaling pathway. In a previous study, the
expression levels of CB2R were increased in rats with acute
and chronic cystitis (41). Furthermore, it was reported that
endocannabinoids could reduce ulcerative colitis-associated
inflammation through binding to CB2R (42). CB2R was
previously reported to be activated in liver fibrosis (12).
TGF-P1 could induce mouse lung fibroblasts and increase
the levels of CB2R, while CB2R agonist JWH133 decreased
TGF-pl-induced pulmonary fibrosis (13). In addition, celastrol
alleviates renal fibrosis by upregulating cannabinoid receptor
2 expression (43). These results indicated that CB2R may be
upregulated in pulmonary fibrosis and activation of CB2R
may reduce pulmonary fibrosis. In addition, a previous study
has demonstrated that treatment with pirfenidone for 2 years
could decrease fibrosis and cytokine levels such as IL-6, as
well as enhance CB2R gene expression, in patients with
chronic hepatitis (14). Therefore, it may be hypothesized that
pirfenidone plays a protective role against pulmonary fibrosis
by upregulating CB2R expression. The present results revealed
that CB2R expression was upregulated in BLM-induced IPF
of mouse model, whilst pirfenidone significantly increased
the expression of CB2R in mice with BLM-induced IPF and
in BALF-treated WI38 cells, which could be reversed by the
CB2R antagonist SR144528, suggesting that SR144528 could
block CB2R endogenous activity and inhibit its upregulated
expression caused by pirfenidone. CB2R agonist JWH-015
could activate CB2R, along with an upregulated CB2R expres-
sion, while pirfenidone also increased CB2R expression.
CB2R antagonist SR144528 effectively inhibited pirfeni-
done-induced upregulated CB2R expression, suggesting that
pirfenidone may increase CB2R expression by activating
CB2R endogenous activity. In addition, the anti-inflammatory
effects of pirfenidone in BALF-treated WI38 cells could also
be reversed by the CB2R antagonist SR144528. The present
results indicated that the activation of CB2R may be involved
in the antifibrotic effects of pirfenidone.

In conclusion, pirfenidone significantly attenuated
BLM-induced lung fibrosis in mice, which may be mediated by
CB2R activation. However, the present report is a preliminary
study, since it did not elucidate whether the activation of CB2R
is the direct effect of pirfenidone or the result of a secondary
effect. In addition, the present study did not determine the
location of CB2R in lung tissues. Thus, further studies are
required to elucidate the role and underlying mechanism of
CB2R.
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