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It was aimed to discuss the effect of moxibustion (Mox) combined with Bu Fei Qu Yu (BFQY) decoction un-
der the nuclear factor-kB (NF-«kB)/transforming growth factor-f1 (TGF-B1)/Smads signaling pathway in the
treatment of pulmonary fibrosis (PF). The PF rat models were prepared with bleomycin (BLM). They were
divided into the normal (Nor) group, the PF model group (BLM puncture perfusion), the Mox group (grain-
sized Mox at the back-shu points and Xuxiao points), the BFQY group (intragastrical BFQY decoction), and
the Mox combined with BFQY decoction (Mox+BFQY) group. Lung tissue sections were prepared, and the
hematoxylin-eosin (HE) staining and Masson staining were performed to observe the inflammatory response
and the degree of PF. The contents of hydroxyproline (HYP), glutathione (GSH), and malondialdehyde
(MDA), and the expressions of NF-kB p65, TGF-f1, Smad2, and Smad7 in lung tissues were detected.
Compared with those in the Nor group, the inflammatory response score, PF degree score, HYP, GSH, and
MDA contents, NF-xB p65, TGF-f1, and Smad2 expressions were significantly increased in the PF group,
but Smad7 expression decreased (P<0.05). The above symptoms were significantly improved in the Mox,
BFQY, and Mox+ BFQY groups (P<0.05). The effect was more remarkable in the Mox+BFQY group, and
there was no significant difference in each index compared with those in the Nor group (P>0.05). Thus, the
combined therapy of Mox and decoction had an effect on PF through the NF-«B/TGF-1/Smads pathway.
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Introduction

Pulmonary fibrosis (PF) is the terminal manifestation
of various interstitial lung diseases. The main pathological
features are the destruction of the lung parenchyma and
the accumulation of extracellular matrix in the interstitial
and alveolar spaces of the lung (1). The clinical features of
PF are mainly severe impairment of lung function, which
can lead to respiratory failure and even death in severe
cases. In recent years, the incidence of PF has shown an
increasing trend, and the 5-year survival rate is as low as
50% (2). The etiology of PF is still unclear, the pathoge-
nesis is very complex, and there is no clear and effec-
tive treatment method currently. Some researchers have
reported that the lung tissue would repair itself when it
is damaged. If the repairing function is abnormal, it will
cause the abnormal expression of some cytokines, such as
tumor necrosis factor-a (3). The biological processes like
hypoxia, angiogenesis, and apoptosis also play important
roles in the pathogenesis of PF (4).

Transforming growth factor-f1 (TGF-B1) is a class
of cytokines recognized as an important factor leading to
fibrosis, which mainly depends on the signaling pathway

mediated by the Smads and participates in the process of
PF directly or indirectly (5). Nuclear factor-xB (NF-«xB)
is distributed in the cytoplasm, and the activated NF-xB
will enter the nucleus and induce the expression of related
genes (6). It has been confirmed that NF-kB is involved in
the occurrence of lung diseases such as bronchial asthma,
acute lung injury, and acute respiratory distress syndrome
(7), but its mechanism of action in PF is still undefined.
At present, the drugs used for the prevention and treat-
ment of PF mainly include TGF-f inhibitors, but there are
some limitations, such as large rejection reactions after
the treatment with different drugs (8). Therefore, seeking
effective drugs for the prevention and treatment of PF has
become a hot issue globally. Traditional Chinese medicine
believes that the pathogenesis of PF is related to deficiency
of healthy qi, turbid and heat toxins in the environment,
etc. The main causes include external pathogens attacking
the collateral channels, phlegm, blood stasis, and inter-
nal injuries blocking the collateral channels, and chronic
illnesses infiltrating the collaterals, ultimately leading to
collateral paralysis and collateral stasis (9). Moxibustion
(Mox) can be adopted to treat refractory and chronic organ
asthenic diseases by dredging the meridians and collate-
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rals, strengthening yang, and tonifying qi (10). Bu Fei Qu
Yu (BFQY) decoction has the effects of invigorating the
lungs and qi, promoting blood circulation, and removing
blood stasis.

On this ground, the rat models with PF were prepared
using bleomycin (BLM). They were treated with Mox,
BFQY decoction, and a combination of Mox and the de-
coction, respectively. The effects of different treatment
methods on PF in rats were observed, which included
those on the inflammatory response, the degree of PF, and
the NF-xB/TGF-B1/Smads signaling pathway. It was in-
tended to provide an experimental basis for finding effec-
tive treatments for PF.

Materials and Methods

Grouping of experimental animals

Clean male Sprague-Dawley (SD) rats were selected
as the research objects, and all the rats were purchased
from Kaixue Biotechnology (Shanghai) Co., Ltd. 90 male
rats were randomly divided into the normal (Nor) group,
the PF model group, the Mox group, the BFQY decoction
group, and the Mox+BFQY group. There were 10 rats in
the normal group and 20 rats in each of the other groups.
The general conditions of the rats were observed, and the
body weight of the rats was weighed before and after mo-
deling and treatment.

Treatment methods and processing

Except for the rats in the normal group, the rats in other
groups were given 3mL/kg 3.5% chloral hydrate solu-
tion for anesthesia. The supine position was taken and the
neck was sterilized. The skin was incised and other tissues
were bluntly separated. After the trachea of the rat was
fully exposed, Smg/kg BLM was punctured and perfused
in the gap of the tracheal cricoid cartilage. The body posi-
tion was rotated to make the drug evenly distributed in
the lung tissues of the rat. The tissue was sutured layer by
layer, and then the incision was disinfected. The rats in the
Nor group were treated as the above way, and 0.9% nor-
mal saline solution was perfused via puncturing. The body
weight, mental state, activity state, and death of the rats in
each group were observed. In the Mox group, the rats were
treated with Mox 2 days after modeling. The back-shu
acupoints and the Xuxiao acupoints were marked accor-
ding to Experimental Acupuncture and Chinese Veterinary
Acupuncture. An appropriate amount of Vaseline was used
to mark the points, and then alternate grain-sized moxibus-
tion was performed. Smg Mox was given to each acupoint
3 times once a day and 10 days were regarded as a course
of treatment. An interval of 1 day was required between the
two courses of treatment, and finally, a total of 3 courses
of treatment were implemented. Rats in the BFQY group
were given BFQY decoction through intragastric admi-
nistration every day. Rats in the Mox+BFQY group were
treated with Mox combined with BFQY decoction, and the
treatment method was the same as mentioned above.

Pathological observation of lung tissues

The rats in each group were sacrificed by exsanguina-
tion from the femoral artery, and the alveolar lavage of
the left lung was performed with normal saline after liga-
tion of the main bronchus of the right lung. The lavage
fluid was collected. The right lung tissue was fixed with

4% paraformaldehyde solution, and 2mm tissue was cut
longitudinally at the hilum of the lung. After the tissue was
washed, it was dehydrated with graded alcohol, hyalinized
with xylene, and soaked in the melted paraffin liquid for
90 minutes. It was embedded and then became solidified,
and the paraffin sections with a thickness of 4um were
made with a microtome.

Hematoxylin-eosin (HE) staining was performed. Tis-
sue sections were deparaffinized with xylene and gradient
alcohol solution and then were rinsed with running water
and distilled water. They were stained with hematoxylin
staining solution for 10 minutes and were treated with 1%
hydrochloric acid alcohol solution for 10 minutes for tis-
sue differentiation after rinse. 1% dilute ammonia solution
was added to reverse blue after washing, and then 0.5%
eosin staining solution was used for 2 minutes after rinsing
again. Gradient alcohol solution was used for tissue dehy-
dration, xylene solution was for tissue transparency, and
neutral balsam solution was for sealing sheets.

Masson staining was described as follows. Routine
dewaxing of the tissue was done, followed by treatment
for 2 minutes with Ponceau red staining solution, 0.2%
glacial acetic acid, 5% phosphomolybdic acid, and 0.2%
glacial acetic acid. After that, methyl green staining was
performed for 3 minutes and rinsed. After color separation
with 95% ethanol solution, the tissue was dehydrated with
gradient alcohol. The tissue was hyalinized in xylene, and
the sheets were sealed with neutral balsam.

The degree of PF in lung tissue was assessed by the
HE staining and Masson staining. The degree of alveo-
lar inflammation was mainly defined as grade I-IV. The
grade I indicated that the alveolar structure was normal.
Grade II showed monocyte infiltration in the tissue, and
about 20% of local alveolar septa were widened, but the
overall structure was normal. Grade III suggested about
20%-50% of alveolar structural abnormalities, and the
degree of abnormality in the alveoli closer to the pleura is
severer. The grade IV meant there were more than 50% of
alveolar structural abnormalities with a small number of
inflammatory cells or hemorrhagic lesions in the alveolar
space. The degree of PF was also classified into grade I-
grade IV. Grade I indicated the normal lung tissue. Grade
II showed fibrosis in about 20% of the lung tissue. Grade
IIT was observed with fibrosis in about 20% to 50% of the
lung tissue. Grade IV was shown that more than 50% of
the tissue was fibrotic, and the structure of the alveoli was
disorganized.

Determination of lung coefficient and the contents of
hydroxyproline (HYP), glutathione (GSH), and malon-
dialdehyde (MDA) in the tissue

After the rats were killed, the lung tissue was weighed.
The lung coefficient was calculated according to the fol-
lowing equation: Lung coefficient = Wet lung weight/
Body weight.

The contents of HYP, GSH, and MDA in rat lung tis-
sue were detected by enzyme-linked immunosorbent assay
(ELISA) in accordance with the instructions of the kit for
detecting the contents in animal tissue.

Determination of messenger ribonucleic acid (mRNA)
expression of NF-kB p65, TGF-1, Smad2, and Smad7
in lung tissue

Total ribonucleic acid (RNA) was extracted from rat
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Table 1. Quantitative primer information of target genes

Target genes Primer sequence (5°—3°) Product size (bp)
F: TGACCCCTGTCCTCTCGCAT
NF-kB p65 400
R: GGTCTCGTAGGTCCTTTTGCG
TGF-B1 F: GAGAGCCCTGGATACCAACTACTG 173
P R: GTGTGTCCAGGCTCCAAATGTAG
F: AAGCCATCACCACTCAGAATTG
Smad?2 100
R: CACTGATCTACCGTATTTGCTGT
F: GCATTCCTCGGAAGTCAAGAG
Smad7 225
R: CCAGGGGCCAGATAATTCGT
. F: TCAGGTCATCACTATCGGCAAT
B-actin 432

R: AAAGAAAGGGTGTAAAACGCA

lung tissue by the Trizol method. The purity, concentra-
tion, and integrity of the extracted RNA were detected by
1% agarose gel electrophoresis and Nanodrop spectro-
photometer. The complementary deoxyribonucleic acid
(cDNA) was synthesized according to the instructions of
the SuperScript IV first-strand ¢cDNA synthesis kit. The
expression levels of NF-kB p65, TGF-1, Smad2, Smad7,
and PB-actin gene were detected by real-time fluorescence
quantitative polymerase chain reaction (PCR) in line with
the instructions of the TagMan gene expression detection
kit. The primer information for quantitative detection of
the target genes is shown in Table 1. As the B-actin was
taken as the internal reference gene, the 244 method was
used to calculate the relative expression levels of other tar-
get genes.

Determination of protein expression of NF-kB p65,
TGF-B1, Smad2, and Smad7 in lung tissue

After the lung tissue was cut into small pieces, RIPA
cell lysate buffer was added for tissue homogenization,
and the total tissue protein was extracted on ice. The
quantitative detection of protein concentration was perfor-
med with the bicinchoninic acid method, and the protein
concentration was adjusted. Proteins were prepared and
subjected to sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE), separated and transferred to
polyvinylidene fluoride membranes. Mouse monoclonal
antibody NF-xB p65 (1:1000), rabbit monoclonal antibo-
dy TGF-B1 (1:1000), rabbit monoclonal antibody Samd2
(1:1000), rabbit monoclonal antibody Samd7 (1:1000),
and rabbit monoclonal antibody B-actin (1:5000) prima-
ry antibody was added as primary antibodies. They were
incubated overnight in a 4°C refrigerator. Horseradish
peroxidase-labeled rabbit-antibody rat immune globulin
G (IgG) (1:5000) was then added as the secondary anti-
body and was incubated for 1h at room temperature. After
being blocked with a blocking solution containing 5%
nonfat milk powder, the color of the target protein bands
was developed according to the ECL color development
instructions. The protein bands were photographed in a
gel imaging system, and the gray value was quantitatively
detected using ImagelJ software. B-actin was chosen as the
internal reference gene, and the relative expression levels
of other target gene proteins were detected by western blot.

Statistical processing
All experimental data were expressed as mean + stan-
dard deviation (mean + sd), and the significant difference

of each index among groups was detected through the one-
way analysis of variance in SPSS19.0. P<0.05 was consi-
dered to be statistically significant.

Results

General analysis of rats

90 male SD rats were chosen as the research objects,
10 of which were taken into the Nor group. The rest of the
rats were prepared as PF models. The rats in the Nor group
were very sensitive, with uniform breathing, good appe-
tite, and great gloss of their hair. After being prepared as
PF models, it can be observed that the breathing frequency
of the rats was shortened, the thoracic cage floated signi-
ficantly during breathing, and there was a frog croaking
sound in the early stage. As time went on, the model rats
became depressed, lost appetite, and had sparse and dull
hair. The rats in different treatment groups suffered from a
little bit of shortness of breath, but the mental, breathing,
and appetite conditions were significantly improved com-
pared with the rats in the PF model group.

The changes of rat body weight were analyzed at mo-
deling, 3d, 7d, 14d, and 30d after treatment, and the results
were shown in Figure 1. It was suggested that there was no
significant difference in the body weight of the rats in each
group 3 days after treatment (P>0.05). With the increase
of time, the body weight showed an increasing trend in
each group. The body weight of the rats in the Nor group
increased the fastest, followed by that in the Mox+BFQY
group, while the PF group had the slowest weight gain.

Weight (g)

3d 7d 14d

ENor EPF OMox OBFQY BMoxtBFQY

Figure 1. Body weight changes of rats in each group at different time
points. (Compared with the data in Nor group, “P<0.05; compared
with those in PF group, ?P<0.05; and compared with those in Mox
group and BFQY group, °P<0.05 and “P<0.05, respectively.).
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Compared with those in the Nor group, the body weight
of the rats in the PF group, Mox group, and BFQY group
decreased significantly 7d, 14d, and 30d after treatment
(P<0.05). The body weight of the rats in the Mox, BFQY
and Mox+BFQY groups increased significantly 7d, 14d,
and 30d after treatment (P<0.05) compared to those in the
PF group. No significant difference was discovered in the
body weight of rats in the Mox group and the BFQY group
at each time point (P>0.05). Compared with the data in the
Mox group and the BFQY group, the body weight in the
Mox+BFQY group was significantly increased (P<0.05).
It was shown with no significant difference in body weight
between the Nor group and Mox+BFQY group 14d and
30d after treatment (P>0.05).

Changes in rat lung coefficient

The lung coefficient of the rats in each group was de-
tected and compared, and the results are shown in Figure
2. Compared with that of the Nor group, the lung coef-
ficient of the rats in the PF group, the Mox group, and
the BFQY group were significantly increased (P<0.05);
Compared with that of the PF group, it in the Mox, the
BFQY, and the Mox+BFQY groups was significantly de-
creased (P<0.05). There was no significant difference in
lung coefficient between the Mox group and the BFQY
group (P>0.05). The lung coefficient of the Mox+BFQY
group was greatly lowered (P<0.05) compared with those
of the Mox group and BFQY group. There was also no
significant difference in lung coefficient between the Nor
group and the Mox+BFQY group (P>0.05).

HE staining observation of rat lung tissue under the
optical microscope

HE staining was adopted to analyze the changes in
the structure of the lung tissue of the rats in each group,
and the alveolar inflammatory response was scored. The
results are shown in Figure 3. A large number of inflamma-
tory cells were exuded from the alveolar cavity of the lung
tissue in the PF group, and collagen deposition appeared in
the lung interstitium. The lung tissue structure of rats in all
the Mox group, BFQY group, and Mox+BFQY group was
presented with a significant improvement, and the impro-
vement in the Mox+BFQY group was the most obvious.
The alveolar inflammation scores in different groups were
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Figure 2. Changes in lung coefficient of rats in each group. (“P<0.05,
bP<0.05, <P<0.05, and “P<0.05 suggested a significant difference
compared with those of the Nor group, PF group, Mox group, and

BFQY group, respectively.)

compared. The scores of the rats in the PF group, the Mox
group, and the BFQY group were significantly increased
(P<0.05) compared with that in the Nor group. Compared
with that of the PF group, that of the Mox, BFQY, and
Mox+BFQY groups was significantly decreased (P<0.05).
There was no significant difference in the scores between
the Mox group and the BFQY group (£>0.05). The score
was significantly lower in the Mox+BFQY group com-
pared with that in the Mox group as well as the BFQY
group (P<0.05). The difference in the score between the
Nor group and the Mox+BFQY group was not significant
(P>0.05).

Masson staining observation of rat lung tissue under
the optical microscope

Masson staining was to observe the changes in the
degree of PF in the lung tissue of rats and to score the
degree of PF. It was shown in Figure 4 that collagen fibers
in the pulmonary interstitium and bronchial tissues of the
rats increased significantly in the PF group, and a large
number of pulmonary interstitial collagen fibers were
shown in a sheet-like distribution. In the Mox, BFQY,
and Mox+BFQY groups, the degree of lung tissue PF
was significantly improved; and that in the Mox+BFQY
group had the most obvious improvement. In terms of the
alveolar inflammation scores, the PF scores of the PF, the
Mox, and the BFQY groups were significantly greater than

A PF group Mox group BFQY group
i ST . e

i, )

Nor group

2 L PR

&
=]

o ©°
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=)

Inflammatory score
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BFQY  Mox+BFQY

ab

Mox
Figure 3. HE staining observation of rat lung tissue. (A: displays the
HE staining results with the magnification was x200. B: shows the

alveolar inflammation scores. “P<0.05, *P<0.05, °P<0.05, and “P<0.05
were worked out as the scores were compared with the Nor, PF, Mox,

2
=)

and BFQY groups, respectively.)
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Figure 4. Masson staining observation of rat lung tissue. (A: presented
the Masson staining observation, as the magnification was x200. B:
displayed the score of the degree of PF. Compared with the score in
Nor group, PF group, Mox group, and BFQY group, it could be obtai-
ned that “P<0.05, *P<0.05, °P<0.05, and “P<0.05, respectively.)
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that of the Nor group (P<0.05). While those of the Mox,
the BFQY, and the Mox+BFQY groups were significantly
lower than that of the PF group (P£<0.05). There was no
significant difference in the PF scores between the Mox
and BFQY groups (P>0.05). The score of the Mox+BFQY
group was also significantly lower than those of the Mox
and BFQY groups (P<0.05). No significant difference in
the PF score between the Nor and the Mox+BFQY groups
(P>0.05).

Changes in HYP, GSH, and MDA contents in rat lung
tissue

The contents of HYP, GSH, and MDA in rat lung tis-
sue were detected, and the differences in them are shown
in Figure 5. Compared with those in the Nor group, the
contents of HYP, GSH, and MDA in the lungs of the rats
in the PF group, Mox group and BFQY group were signi-
ficantly higher (P<0.05). The contents of HYP, GSH and
MDA were significantly lower in the Mox, BFQY, and
Mox+BFQY groups than those in the PF group (P<0.05).
However, there was no significant difference in the contents
between the Mox group and the BFQY group (P>0.05), as
well as between the Nor group and the Mox+BFQY group
(P>0.05). The contents of HYP, GSH and MDA in the
lungs of rats were significantly lower in the Mox+BFQY
group than those of the Mox group and the BFQY group
(P<0.05).

mRNA expression levels of NF-kB p65, TGF-p1,
Smad2, and Smad7 in rat lung tissue

The mRNA expression levels of NF-xB p65, TGF-B1,
Smad2, and Smad7 in the lung tissue of the rats in each
group were detected, as the results were shown in Figure
6. Compared with those in the Nor group, the mRNA ex-
pression levels of NF-xB p65, TGF-B1, and Smad2 in the
lung tissue of the rats in the PF, Mox, and BFQY groups
were significantly higher, and the expression of Smad?7
was significantly lower (P<0.05). The expression levels
of NF-xB p65, TGF-B1, and Smad2 in the Mox group,
BFQY group and Mox+BFQY group were significantly
decreased, while the expression of Smad7 was significant-
ly increased (P<0.05), as those were compared to those
in PF group. All the four mRNA expression levels in the
Mox group were not significantly different from those in
the BFQY group (P>0.05). Compared with those in the
Mox group and the BFQY group, the Mox+BFQY group
showed significantly lower NF-xB p65, TGF-B1, and
Smad2, but the significantly higher Smad7 in the lung tis-
sue of the rats (P<0.05). It was observed with no signifi-
cant difference in the mRNA expression levels of all the
NF-kB p65, TGF-B1, Smad2, and Smad7 between the Nor
group and the Mox+BFQY group (P>0.05).

Protein expression levels of NF-kB p65, TGF-p1,
Smad2, and Smad7 in rat lung tissue

The protein expression levels of NF-xB p65, TGF-B1,
Smad2, and Smad7 were detected in the lung tissue of the
rats, and the results were shown in Figure 7. The expres-
sion levels of NF-kB p65, TGF-B1, and Smad?2 proteins in
the PF, Mox, and BFQY groups were significantly higher
than those in the Nor group, while the expression of Smad?7
was significantly lower (P<0.05). The expression levels of
NF-kB p65, TGF-B1, and Smad? in the Mox, BFQY, and
Mox+BFQY groups were significantly lower than those
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Figure 6. Differences in the mRNA expression of target genes in
rat lung tissue. (A, B, C, and D: present the comparison of NF-«B,
TGF-B1, Smad2, and Smad7 expression, respectively. As compared
with those in Nor, PF, Mox, BFQY groups, “P, ®P, <P, and “P<0.05,
respectively.

in the PF group while the expression of Smad7 was si-
gnificantly increased (P<0.05). The expression levels of
the four proteins were not significantly different between
the Mox and BFQY groups (£>0.05). In the Mox+BFQY
group, the level of NF-xB p65, TGF-B1, and Smad2 were
significantly decreased, and the expression of Smad7 was
significantly increased than those of the Mox group and
the BFQY group (P<0.05). No significant difference was
found in the four protein expression levels between the
Nor group and the Mox+BFQY group (P>0.05).
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Discussion

The pathogenesis of PF is not clear now, and there are
many methods for preparing PF models, among which the
most common method is puncture perfusion with BLM
(11). The pathological changes of the PF model prepared
by BLM are very close to those of PF patients (12). There-
fore, the rat PF models were prepared with BLM, and lung
tissue sections were also prepared. With HE and Masson
staining, it was found that a large number of inflammatory
cells exuded from the alveoli of the model rats, and the
degree of PF was deepened. Afterwards, the inflammatory
response and the degree of PF in the rat lung tissue were
scored, and those in the lung tissue of the PF rats were
shown to be significantly increased. Thus, the PF model
preparation was successful, which was consistent with the
results reported by Walters and Kleeberger (2008) (13).

In traditional Chinese medicine, it is believed that PF
has a nature of the deficiency, with symptoms such as asth-
ma, phlegm, and blood stasis blocking collaterals (14). PF
is caused by the coagulation of phlegm and blood stasis
and obstruction of lung collaterals (15), and Mox has the
effect of dispelling blood stasis and dissipating nodules
(16). The BFQY decoction can invigorate the lung and qi,
promote blood circulation, and remove blood stasis, etc.
It can be used in the treatment of lung diseases with qi
deficiency and blood stasis syndrome (17). Thereby, the
grain-sized Mox at back-shu acupoints and Xuxiao acu-
points were combined with BFQY decoction to treat PF
rats. The changes of lung inflammatory response, the de-

gree of PF, and the contents in the tissue of HYP, GSH,
and MDA were detected after treatment. The results sug-
gested that Mox, BFQY decoction and the combination of
Mox and the medicine could improve the lung inflamma-
tory response and the degree of fibrosis in PF rats, and the
combined therapy had the best therapeutic effect. Normal
lung tissue owns a fully functional antioxidant system, in-
cluding GSH and MDA. The above indicators can reflect
the degree of internal oxidation in the body and reflect the
degree of cell damage indirectly (18). HYP is a product
formed by the hydroxylation of proline residues in the
a-peptide chain, which can indirectly reflect the content of
collagen (19). From the results, the contents of HYP, GSH,
and MDA in the lung tissue of the rats were significantly
reduced after Mox, BFQY decoction treatment, and the
combined therapy of Mox and medicine, and each index
of the rats after the combined therapy almost recovered to
the normal levels.

NF-«B is the most widely studied nuclear transcription
factor, which is involved in the occurrence and develop-
ment of various lung diseases (20). The TGF-B1/Smads
signaling pathway can participate in the process of PF
by acting on lung fibroblasts, regulating inflammatory
responses, and activating transcription factors (21). Re-
searches have confirmed that blocking TGF-B1 signaling
can effectively prevent the occurrence of PF (22). The dif-
ferent treatment methods were examined on the NF-xB/
TGF-B1/Smads pathway in PF rats. The mRNA and pro-
tein expression levels of NF-kB p65, TGF-1, and Smad2
were significantly decreased, but the mRNA and protein
expression levels of Smad7 were significantly increased.
Overexpression of TGF-B1 can cause collagen deposition,
extracellular matrix protein aggregation, etc., which in
turn leads to fibrosis of the lung interstitium or pleura (23).
The TGF-B1 binding receptor will cause phosphorylation
of Smad2 protein, while Smad7 is an inhibitory regula-
tory protein during TGF-B1 signaling (24,25). The above
results proved that Mox, BFQY decoction and the com-
bination of Mox and medicine could alleviate the fibrosis
process of lung tissue by regulating the NF-xB/TGF-1/
Smads pathway in the treatment of PF.

For the treatment of BLM-induced PF in rats, grain-
sized Mox combined with BFQY decoction can relieve
the process of PF and improve alveolar inflammatory res-
ponse by regulating the NF-xB/TGF-B1/Smads pathway.
Ultimately, the prevention and treatment of PF would be
achieved. The results provided new research ideas for ex-
ploring the treatment of PF by Mox and traditional Chinese
medicine decoctions and also gave a new reference for the
clinical treatment methods for PF.
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