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IN MICE THROUGH AKT-MTOR pATHWAY
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ABSTRACT. Purpose: Schisandrin B (Sch B) is an active monomer of Schisandrin with anti-fibrosis pharmaco-
logical action. The study investigated whether Sch B alleviate bleomycin-induced (BLM-Induced) pulmonary
fibrosis in mice and attempted to clarify its anti-fibrosis mechanism. Mezhods: Histopathological examination
was performed by H&E staining and immunohistochemistry. The inflammatory cytokines and oxidative stress
were determined by ELISA. Western blotting and immunofluorescence were used to investigate the possible
molecular mechanism to attenuate pulmonary fibrosis by Sch B. Resu/¢s: The results indicated that Sch B can sig-
nificantly attenuate BLM-Induced pulmonary fibrosis, myofibroblast activation, and collagen fibers deposition
in mice. In addition, Sch B can inhibit inflammatory response and oxidative stress in early stage. Furthermore,
Sch B can inhibit pulmonary fibrosis by promoting autophagy via promoting the dephosphorylation of AKT-
mTOR pathway. Conclusions: The results suggest that the anti-fibrotic effect of Sch B is potentially related to
the activation of autophagy through AKT-mTOR pathway, and Sch B is a potential agent for the treatment of
idiopathic pulmonary fibrosis.

KEy worps: pulmonary fibrosis, bleomycin, autophagy

INTRODUCTION

Idiopathic pulmonary fibrosis (IPF) is a chronic,
progressive, and fatal lung disease characterized by
progressive dyspnea, decreased lung function, and
death (1). The etiology of IPF is not clear, but several
associations have been reported: smoking; exposed to
wood and metal dust; chronic viral infections; expo-
sure to certain medications; and genetic factors (2, 3).
The occurrence and development of IPF are caused
by abnormal damage and activation of alveolar epi-
thelial cells, leading to the secretion of profibrotic,
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coagulation, and inflammatory cytokines, controlling
the proliferation, activation, and differentiation of fi-
broblasts into myofibroblasts (4, 5). Currently, there
is a lack of effective therapy for IPF, as the only ap-
proved treatments for IPF (Nintedanib and Pirfeni-
done) only slow the progression of the disease (6).
Hence, there is an urgent need to find new therapies
for IPF patients.

Schisandrin B (Sch B) is an active monomer of
Schisandrin. Pharmacological studies have shown
that Sch B plays an important role in liver protection
and neuroprotection by removing free radicals and
achieving antioxidant effects (7, 8). In term of cardiac
actions, Sch B can inhibit cell apoptosis, downregu-
late inflammatory cytokines to prevent ischemia-
reperfusion injury and doxorubicin induced cardiac
toxicity (9, 10). In addition, Sch B plays a certain role
in tumor treatment by inducing cell cycle arrest (11).
Pharmacological studies have suggested that Sch B
has anti-fibrosis effect (12, 13). Sch B can alleviate
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bleomycin-induced (BLM-Induced) pulmonary fi-
brosis in mice by inhibiting inflammatory response
and oxidative stress (14). In addition, Sch B is associ-
ated with autophagy in liver injury mechanism, and
autophagy regulation is closely related to the patho-
genesis of pulmonary fibrosis. Autophagy regulation
involves transforming growth factor-p (TGF-f) and
mTOR. TGF- B an important pro-fibrosis factors in
the pathogenesis of pulmonary fibrosis. It can acti-
vate mTOR to inhibit autophagy in BLM-Induced
animals, leading to pulmonary fibrosis (15-17).

Currently, there are rarely reports about the
autophagy regulation of Sch B in the process of
inhibiting pulmonary fibrosis, so the study aims to
investigate the autophagy regulation mechanism
of Sch B in BLM-Induced pulmonary fibrosis. We
hypothesized that autophagy is involved in the in-
hibitory effect of Sch B on pulmonary fibrosis. The
results may provide a theoretical basis for the clinical
development and application of Sch B in the treat-
ment of pulmonary fibrosis.

METHODS
Antibodies and reagents

Sch B was obtained from China Institute for the
Control of Pharmaceutical and Biological Products
(Beijing, China), which was dissolved in normal sa-
line. mTOR antibodies (Affinity AF6308) was pro-
vided by Affinity Biosciences (Cincinnati, OH, USA).
LC3 antibodies (Proteintech 18725-1-Ig), AKT
(Proteintech  18420-1-AP), Beclin-1(Proteintech
11306-1-AP), Actin (Proteintech 66009-1-Ig), a-
SMA (Proteintech 23170-1-AP) were purchased
from Proteintech (Rosemont, IL). Collagen I anti-
body (abcam ab34710) was obtained from Abcam
(Cambridge, MA). p-mTOR antibodies (CST #5536)
was obtained from Cell Signaling Technology (Dan-
vers, MA). The autophagy inhibitor chloroquine, and
3-Methyladenine were provided by Sigma-Aldrich
(St Louis, MO, United States).

BLM-induced pulmonary fibrosis model

Adult male C57BL/6 mice with weight from
18 to 22 g were provided by the animal center of Wu-
han University, and all experimental protocols were
approved by the institutional animal care and use
committee. Mice were randomly divided into saline

control group, BLM-induced group, Sch B group,
Sch B + bleomycin group (Sch B treated group) and
Sch B + bleomycin + chloroquine group, with 6 mice
in each group. Then, we used bleomycin to induce
the early inflammation model and the pulmonary fi-
brosis model (18). On day 0, C57BL/6 mice were
anesthetized by intraperitoneal injection of 10%
chloral hydrate (5 ml/kg) and intratracheal injection
of 2mg/kg BLM (Kayaku Co., Ltd., Tokyo, Japan).
The saline control group was given normal saline ac-
cording to the same procedure. mice were gavaged
with normal saline or Sch B once per day from day
1 to day 7 after bleomycin administration at a dose
of 3 mg/kg body weight. In the early inflammation
model induced by bleomycin, mice were sacrificed on
the day 8 to collect alveolar lavage fluid, serum and
lung tissue, and analysis the levels of inflammatory
factors and biomarkers of oxidative stress were ana-
lyzed. In the bleomycin induced pulmonary fibrosis
model, on the day 14, the forced vital capacity (FVC)
of mice was recorded by animal lung function tester,
and the lung tissue was taken for the determination

of hydroxyproline and histopathology (Figure 1A).
Western blotting and quantitative RT-PCR

Lung tissue proteins were lysed and extracted by
RIPA (Beyotime Biotechnology, Shanghai, China),
and the BCA Protein Assay Kit (Beyotime Biotech-
nology) were used to determine protein concentra-
tion. Then, Sodium dodecyl sulfate polyacrylamide
gel electrophoresis (SDS-PAGE) was applied to
separate 50ug of protein. The proteins were trans-
ferred to a nitrocellulose membrane (Millipore) and
incubated with corresponding antibodies. Finally, we
used enhanced chemiluminescence system (Affinity
Biosciences, Cincinnati, OH, USA) to visualize pro-
tein bands. Loading controls were actin. In addition,
mRNA RT was performed with the ReverTra Ace
kit (Toyobo, Osaka, Japan). The cDNA then served
as the template for SYBR real-time PCR. All reac-
tions were run in triplicate on the Real-Time PCR
Detection System (Bio-Rad).

Histological and immunobistochemical analyses

After anesthesia, the lung tissue was removed
and fixed with 4% paraformaldehyde, dehydrated
with gradient ethanol and embedded in paraffin Hin-
drance. Then, hematoxylin-eosin (H&E) staining
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Figure 1. Sch B attenuates BLM-Induced pulmonary fibrosis in mice. A. Informative figure on the different groups of mice and a timeline in
treatment and different measurements. B. The representative photographs of the effects of Sch B against BLM-induced pathological changes
(Masson staining. Bars, 100 pm). C. The mean optical density (MOD) of positive areas was quantified by Image Pro Plus 6.0 to evaluate
the levels of collagen expression. D. Degree of lung fibrosis was quantified by Ashcroft score system. E. The forced vital capacity of the mice.
F. The Lung Coefficient of the mice. n = 6. *P < 0.05, P < 0.01, ***P < 0.001.

and Masson staining were used. The histological
severity of fibrosis was quantified by Ashcroft scor-
ing system. The degree of fibrosis was graded from
grade O (normal lung) to grade 8 (fibrous obstruc-
tion) according to the results of microscopic ob-
servation (19). The mean score of each microscopic
field in the whole lung slice was used as the fibrosis
score. After Sirius scarlet staining, it was analyzed by
Nikon E600pOL polarized light microscope -Pixerra
Penguin 150ES CCD-Image Pro Plus4.5 (Media
Cyberneties, US) image analysis system to compare
the area ratio of collagen I and collagen III. For im-
munofluorescence (IF), 2-pm acetone-fixed cryostat
sections and 4-pm paraffin sections were cut from
the polyoxymethylene-fixed mice lung tissue. The
sections were incubated with a-SMA and collagen
I antibody (1:100). To detect the primary antibodies,
the sections were incubated with fluorescein isothio-
cyanate (FITC)-conjugated anti-rabbit IgG (1:100,
Abcam) for a-SMA and collagen I. The nuclei were
stained with DAPI. The sections were visualized us-
ing a laser-scanning confocal microscope (Olympus
FluoView™ FV1000, Tokyo, Japan). Eight images
per slide and six images per treatment group were
quantified by Image Pro Plus 6.0 for integral opti-
cal density (IOD) and the positive area (Area). The

mean optical density (MOD = IOD/Area) was cal-

culated to evaluate the expression of proteins.
Pulmonary function test

After anesthesia, the mice were fixed on the oper-
ating table and kept in the supine position. After en-
dotracheal intubation, intubation was fixed with cotton
thread. After the mice were transferred to the body de-
scription platform, the FVC of the mice was measured.

ELISA for the detection of inflammatory factors

The levels of IL-6, TNF-a in bronchial alveolar
lavage fluid (BALF) of BLM-induced inflammation
model groups were determined by ELISA kit (Jymbio,
Colorful Gene Biological Technology Co. Ltd., Wuhan,

China). All samples were measured in triplicate.
Measurement of oxidative stress

The lung homogenates were centrifuged at 4°C,
and the supernatant was retained for testing. The
levels of superoxide dismutase (SOD), malondialde-
hyde (MDA) in lung tissue were measured according
to the instructions of detection kit (Solarbio).
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Statistics

All statistical analyses were performed using
GraphPad prism 7.0 (GraphPad Software, Inc.,
La Jolla, CA, USA). Data are expressed as mean *
standard error or median and interquartile range. In-
dependent sample t-tests and Mann Whitney U tests
were used to compare the continuous variables. The
estimates of all proportions were made using chi-
square analysis for two groups. P < 0.05 was consid-
ered to be statistically significant.

REesuLts

Sch B attenuates BLM-Induced pulmonary fibrosis

1 mice

We first evaluated the histological changes af-
ter 14 days of BLM-Induced pulmonary fibrosis in
mice by H&E staining and Masson staining. In the
BLM-Induced group, there was obvious inflamma-
tory reaction and pulmonary fibrosis. The alveolar wall
and airway wall were significantly thickened, and the
alveolar structure was disordered. Meanwhile, the lung
tissue of mice showed obvious alveolar inflammation
and excessive deposition of collagen. However, in the
Sch B treated group, the above lesions were alleviated
(Figures 1B and C). We used the Ashcroft score to
evaluate the histological changes in fibrous lesions.
The lung tissue of mice in the Sch B group showed
lower Ashcroft score than that in the BLM-Induced
treated group (Figure 1D). In addition, we also evalu-
ated the effect of Sch B on the FVC in BLM-Induced
pulmonary fibrosis mice. The results showed that the
FVC of mice in the Sch B treated group was signifi-
cantly higher than that in the BLM-Induced group
(Figure 1E). In addition, we also measured the Lung
Coefhicient of the mice, Sch B could inhibit the in-
crease of BLM in lung coefficient (Figure 1F).

Sch B inhibits myofibroblast activation and collagen
Jibers deposition

The expression of a-SMA and collagen I in the
alveolar and interstitium of pulmonary were ob-
served by immunohistochemistry on the 14th day.
In the saline control group (normal lung tissue), the
immunostaining was exceedingly weakly positive. In
the BLM-Induced group (fibrotic lung tissues), high

expression of a-SMA and collagen I were observed

in the lung interstitium by the large positive immu-
nolocalization area of lung slices (Figures 2A and C).
In the Sch B treated group, the expression of a-SMA
(Figures 2A and B) and collagen I (Figures 2C
and D) were significantly reduced compared with
BLM-Induced group.

The type I and type III collagen fibers were
clearly stained with Sirius scarlet staining. We ob-
served that type I collagen fibers were closely ar-
ranged and showed strong birefringence by polarized
light. It appeared bright red or orange yellow. The
type III collagen fibers showed weak birefringence
and appeared green (Figure 2E). We observed the
type I collagen deposition in Sch B treated group was
significantly lower than that in the BLM-Induced
group (Figure 2F). Fibrosis related genes were also
detected by RT-PCR, and the results showed that
BLM could significantly induce mRNA expres-
sion of genes such as COL1A1, COL3A1, CTGF,
and FN, while Sch B could inhibit the increase of
mRNA expression (Figures 2 G-J). In addition,
we conducted immunofluorescence staining of
VIMENTIN and a-SMA to mark fibroblasts, Sch
B could inhibit BLM-Induced increase of fibroblasts
(Figure 2K).

Sch B decreases inflammatory response and oxidative
stress in early sz‘age

Inflammatory response and oxidative stress
in early stage play an important role in the pro-
cess of pulmonary fibrosis, so we have established
bleomycin-induced early inflammation model
(Figure 1A). In the early inflammation model in-
duced by bleomycin, inflammatory cytokine IL-6
and TNF-a in BALF and serum of BLM-Induced
group was significantly higher than that in the sa-
line control group. In the BALF of BLM-Induced
group, the levels of inflammatory cytokines were de-
creased after Sch B intervention (Figures 3A and C).
In the serum of different groups, we found the con-
sistent results (Figures 3B and D). In addition, we
also observed a decrease in SOD level and an in-
crease in MDA level in lung tissue homogenate in
BLM-Induced group. In contrast, we observed the
opposite changes after Sch B intervention (Figures
3E and F). In addition, we conducted immunofluo-
rescence staining of CD45 to represent infiltration of
inflammatory cells, Sch B could reduce immune cell

infiltration caused by BLM (Figure 3G).
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Figure 2. Sch B attenuates myofibroblast activation and collagen fibers deposition. A. Representative images of immunohisto-
chemistry for a-SMA in BLM-induced pulmonary fibrosis in mice. B. The mean optical density (MOD) of positive areas was
quantified by Image Pro Plus 6.0 to evaluate the levels of a-SMA expression. C. Representative images of immunohistochem-
istry for collagen I in BLM-induced pulmonary fibrosis in mice. D. The mean optical density (MOD) of positive areas was
quantified by Image Pro Plus 6.0 to evaluate the levels of type I collagen expression. E. The type I collagen content and type III
collagen content was measured by using polarized light. F. The mean optical density (MOD) of positive areas was quantified
by Image Pro Plus 4.5 to evaluate the levels of type I collagen content and type III collagen content expression. G. COL1A1
mRNA expression. H. COL3A1 mRNA expression. I. CTGF mRNA expression. J. FN mRNA expression. K. Immunofluores-
cence of VIMENTIN and a-SMA. n = 6. *P < 0.05, *P < 0.01, **P < 0.001.
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Figure 3. Sch B inhibits inflammatory response and oxidative stress in early stage. A. Effects of Sch B on inflammatory me-
diators of IL-6 in BALF. B. Effects of Sch B on inflammatory mediators of IL-6 in serum. C. Effects of Sch B on inflamma-
tory mediators of TNF-o in BALF. D. Effects of Sch B on inflammatory mediators of TNF-a in serum. E. Effects of Sch B
on oxidative stress markers of SOD in lung tissues of BLM-treated mice. F. Effects of Sch B on oxidative stress markers of
MDA in lung tissues of BLM-treated mice. G. Immunofluorescence of CD45.n = 6. *P < 0.05, P < 0.01, ™*P < 0.001.
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Sch B inhibits pulmonary fibrosis by promoting autophagy

The autophagic flux is directly related to the
pathogenesis of pulmonary fibrosis. We detect the
autophagic marker proteins Beclin-1 and LC3
by immunofluorescence staining. In the BLM-
Induced group, autophagy is activated to a certain
degree, representing the basis of the autophagic flux
in fibrosis process. However, we observed that the
levels of Beclin-1 and LC3 increased significantly
after Sch B administration, which could be blocked
to the basis state again by chloroquine (Figure 4A).
Western blot analysis showed the sham expression
of LC3 and Beclin-1 in different groups. Moreo-
ver, western blot analysis showed Sch B could de-
crease the expression of a-SMA and collagen I to
attenuate BLM-Induced pulmonary fibrosis. Fur-
thermore, chloroquine inhibited the autophagic
flux increased by Sch B, the expression of fibrosis
protein increased again. Therefore, Sch B could in-
hibit pulmonary fibrosis by promoting autophagy
(Figures 4B-F).

A

DAPI Beclin-1 Merge

Sch B+BLM
+CQ

a-SMA/ACTIN

Sch B promotes autophagy by enhancing the
dephosphorylation of AKT-mTOR

To clarify the mechanism of Sch B regulating
autophagy, we evaluated the AKT-mTOR pathway
by western blot analysis. The results showed that
p-AKT could be induced to dephosphorylate by
bleomycin to a certain degree. However, the phos-
phorylation of AKT and mTOR were decreased
significantly by Sch B, which could be rescue by
3-Methyladenine. The above results show that Sch B
promotes autophagy by promoting the dephospho-
rylation of AKT-mTOR pathway (Figures 5A-C).

DiscussioN

IPF is a chronic progressive interstitial lung
disease, which is characterized by aggressive and
poor prognosis. IPF has a complex etiology and
high mortality (20). So far, lack of effective drugs
for IPF is a major difficulty at present. Sch B has

a variety of pharmacological activities, it can play

B NaCl t
BLM + e A
SchB - + - + +
cQ - - - - +

a-SMA - 43kDa

Collagen | - 125kDa

- 53kDa

Beclin-1

ACTIN

-42kDa

*** ook

LC3 /ACTIN

Beclin-1 /ACTIN

m =l 1L[]

&0 _ff \\<p @S“
‘@4' & @o\ﬂ? s «;”’7‘ Q;*&

< N

Figure 4. Sch B inhibits pulmonary fibrosis by promoting autophagy. A. Effects of Sch B on the expres-
sion of Beclin-1 and LC3 in lung tissues of BLM-treated mice by confocal microscope analysis. B. Western
blot analyses expression of a-SMA, collagen I, LC3 and Beclin-1 in different groups. C. Quantification of
a-SMA expression is achieved using densitometric values. D. Quantification of collagen I LC3-II expression
is achieved using densitometric values. E. Quantification of Beclin-1 expression is achieved using densito-
metric values. F. Quantification of LC3-1II expression is achieved using densitometric values. n = 6. *P < 0.05,

P < 0.01, P < 0.001.
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B. Quantification of p-AKT expression is achieved using densitometric values. C. Quan-
tification of p-mTOR expression is achieved using densitometric values. n = 6. *P < 0.05,

P < 0.01, P < 0.001.

a pharmacological role through the regulation of a
variety of signal pathways (21). Sch B isolated from
Schisandra chinensis is a natural non-enzymatic an-
tioxidant with low toxicity, low cost, and broad appli-
cation prospects. It has been proven to have multiple
pharmacokinetic properties, including antioxidant,
anti-inflammatory, cardioprotective, and neuro-
protective properties (11). Studies have shown that
lignans from Sch can improve clinical symptoms,
enhance quality of life, increase exercise tolerance,
prolong survival, and partially improve lung function
in patients with IPF (11, 22). A study in vitro has
shown that Sch B can inhibit epithelial mesenchymal
transition, which is closely related to airway remod-
eling in fibrotic lung disease (23, 24).

In our study, we found that Sch B could im-
prove the lung function of BLM-Induced pulmonary

fibrosis in mice. In addition, Sch B could attenuate
BLM-Induced pulmonary fibrosis in mice by in-
hibiting the proliferation and differentiation of my-
ofibroblasts and the deposition of collagen fibers.
Results from inflammation models indicate Sch B
could reduce lung inflammation and oxidative stress
in mice with BLM-induced pulmonary fibrosis in
early stage. Moreover, analysis on Belin-1 and LC3
level indicate Sch B could promote dephosphoryla-
tion of AKT-mTOR pathway, therefore promoting
autophagy to inhibit pulmonary fibrosis. These re-
sults should provide a theoretical basis for exploring
potential therapeutic drugs for IPF.

Sch B attenuates BLM-induced pulmonary fi-
brosis via inhibiting myofibroblast activation and lung
interstitiall ECM deposition. Myofibroblast can in-
hibit fibroblast differentiation and reduce pulmonary
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fibrosis (11, 14). a-SMA is a recognized biomarker of
myofibroblast activation, and type I collagen is closely
associated with ECM deposition in lung mesenchy-
mal tissue (25). Zhou et al found that aucubin could
reduce BLM-induced pulmonary fibrosis by decreas-
ing a-SMA expression (26). Our study showed simi-
lar effect for Sch B, as the expression of a-SMA and
type I collagen decreased after Sch B intervention in
the lung tissue of BLM-induced pulmonary fibrosis
in mice. These findings support that Sch B attenu-
ates BLM-induced pulmonary fibrosis via inhibiting
myofibroblast activation and lung interstitial ECM
deposition. As animal models of BLM-induced fibro-
sis can simulate the clinical pathogenesis of IPF, our
findings also suggest a clinical potential of Sch B (21).

Sch B could inhibit inflammatory responses and
could inhibit pulmonary fibrosis. The key component
of BL-induced pulmonary fibrosis is inflammatory re-
sponses, as BLM-induced lung injury lead to inflam-
matory responses due to the production of excess free
radicals (27, 28). The results from the BLM-induced
early inflammation model indicated Sch B could sig-
nificantly decrease inflammatory responses, therefore
have the potential for alleviating pulmonary fibrosis.
This finding is comparable to previous research. Liu
et al. found that AF-1 was able to inhibit TGF- in-
duced proliferation by reducing the production and
release of inflammatory cells and inflammatory fac-
tors (29). Moreover, Chitra et al. found that berber-
ine attenuated BLM-induced fibro-proliferation and
ECM deposition by improving antioxidant status and
blocking the expression and release of inflammatory
mediators (30). Collectively, similar results support
our findings in the anti-fibrosis effect of Sch B.

Sch B may inhibit pulmonary fibrosis by upreg-
ulating autophagy genes. Autophagy is a metabolic
process of eukaryotic self-catabolic process (31). Im-
pairment of autophagy is closely related to the pro-
motion of pulmonary fibrosis, and previous research
showed that the regulation of autophagy response
played an important role in inhibiting ECM accu-
mulation. Taken together, autophagy is considered
a key regulator in the pathogenesis of pulmonary
fibrosis (32, 33). Recent research has documented
that activating autophagy can significantly reduce
BLM-induced pulmonary fibrosis and local inflam-
mation in fibrotic tissues. Consequently, insufhicient
autophagy can lead to cell senescence and myofi-
broblast (34). Our results indicate BLM can sig-
nificantly down-regulate autophagy. The decrease in

the expression of autophagy protein LC3-II in lung
tissues was observed (30), and Sch B increased the
expression levels of Beclin-1 and LC3-II in mice
with BLM-induced pulmonary fibrosis. This find-
ing strongly suggests that the level of autophagy was
up-regulated after the intervention of Sch B. These
results suggest that Sch B could attenuate pulmonary
fibrosis in mice with BLM-induced pulmonary fi-
brosis by activating autophagy.

In addition, our study clarified the mechanism
of Sch B regulating autophagy. mTOR signaling
pathway is an important molecular signaling pathway
for the regulation of autophagy. Several studies have
reported the relationship between autophagy and
the mTOR signaling pathway (35, 36). Recent stud-
ies have also shown that TGF-p inhibits autophagy
by activating mTOR. Administration of rapamycin
(an mTOR inhibitor) in BLM-induced animals in-
creased the expression of autophagy proteins LC3
and Beclin-1, followed by decreased a-SMA and
fibronectin, resulting in attenuated pulmonary fibro-
sis. In addition, the silencing of the autophagy pro-
teins Beclin-1 and LC3 resulted in enhanced levels
of a-SMA and fibuconin in response to TGF-f (15).
Our western blot analysis focused on the effect of
Sch B on autophagy status and examined the effects
of Sch B on AKT-mTOR. The results showed that
Sch B could induce significant dephosphorylation in
p-AKT, which could be rescue by 3-Methyladenine.
Our results prove the potential of Sch B in promot-
ing autophagy through the AKT-mTOR pathway,
and it is a possible mechanism for attenuating BLM-
induced pulmonary fibrosis injury.

Collectively, this study provides evidence for the
potential of Sch B as a drug for the treatment of pul-
monary fibrosis. However, Sch B has many other phar-
macological activities beside its effect in the autophagy
mechanism. Whether other mechanisms involve in
the inhibition of pulmonary fibrosis remains unclear.
In addition, the formation of pulmonary fibrosis in-
volves many pathogenic mechanisms, and mTOR
signaling pathway is only one of the important molec-
ular mechanisms of IPF. The mechanism of Sch B in
BLM-induced pulmonary fibrosis needs further clari-
fication with clinical studies. In conclusion, our study
demonstrated that Sch B exerts anti-fibrotic effects in
BLM-induced pulmonary fibrosis. The effect of Sch B
may be accomplished by activating autophagy through
AKT-mTOR signaling pathway. Therefore, Sch B
may be a potential agent for the treatment of IPF.
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