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Abstract

Bronchial asthma, one of the most common allergic diseases, is characterized by airway hyperre-

sponsiveness (AHR), inflammation, and remodeling. The anti-oxidant flavone aglycone diosmetin

ameliorates the inflammation in pancreatitis, but little is known about its impact on asthma. In this

study, the effects of diosmetin on chronic asthma were investigated with an emphasis on the modu-

lation of airway remodeling in BALB/c mice challenged with ovalbumin (OVA). It was found that

diosmetin significantly relieved inflammatory cell infiltration, goblet cell hyperplasia, and collagen

deposition in the lungs of asthmatic mice and notably reduced AHR in these animals. The OVA-

induced increases in total cell and eosinophil counts in bronchoalveolar lavage fluid were reversed,

and the level of OVA-specific immunoglobulin E in serum was attenuated by diosmetin administra-

tion, implying an anti-Th2 activity of diosmetin. Furthermore, diosmetin remarkably suppressed the

expression of smooth muscle actin alpha chain, indicating a potent anti-proliferative effect of dios-

metin on airway smoothmuscle cells (ASMCs). Matrix metallopeptidase-9, transforming growth fac-

tor-β1, and vascular endothelial growth factor levels were also alleviated by diosmetin, suggesting

that the remission of airway remodeling might be attributed to the decline of these proteins. Taken

together, our findings provided a novel profile of diosmetin with anti-remodeling therapeutic bene-

fits, highlighting a new potential of diosmetin in remitting the ASMC proliferation in chronic asthma.
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Introduction

Asthma, a disorder encompassing features such as airway hyperre-
sponsiveness (AHR), chronic inflammation, and remodeling [1], is a
serious public problemwith increasing morbidity andmortality across
the globe.Many strategies have been developed for the management of
asthma, but few are particularly effective. The primary therapeutic
option for asthma is to address the imbalance between Th1 and Th2
cytokines such as interleukin (IL)-4, IL-5, and IL-13 [2,3]. Although
the severity of this disease is definitively dependent on the extent of air-
way remodeling [4], including subepithelial fibrosis, mucous hyperse-
cretion, extracellular matrix (ECM) deposition, increased airway
smooth muscle (ASM) mass, and vascular alterations [5,6], little

attention has been paid to anti-remodeling as a cure for asthma. Glu-
cocorticoids are the first-line agents for asthma patients, owning to
their therapeutic effects against airway inflammation and remodeling.
However, some patients are insensitive to glucocorticoids and so bene-
fit little from glucocorticoids [4,7,8]. A range of adverse effects such as
hyperglycemia, hyperlipidemia, hypertension, osteoporosis, and sus-
ceptibility to pathogens also occur during treatment [9,10]. So, there
is an urgent need to develop new therapeutic agents for asthma with
low toxicity.

Diosmetin (3′,5,7-trihydroxy-4′-methoxyflavone) (Fig. 1A) is a
flavone aglycone found in citrus species [11] and olive leaves [12].
It was reported that diosmetin could elicit chemopreventive and
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anti-proliferative effects in various tumors [13–16]. Other properties
of diosmetin have also been documented, such as anti-microbial
activity [17,18] and anti-inflammatory activity [16,19,20]. Recently,
emerging evidence has suggested that diosmetin possesses strong
anti-oxidant activity through scavenging intracellular reactive oxygen
species (ROS), which causes pathophysiologic events implicated in
asthma by contracting ASM, altering protein structure, initiating
mucus hypersecretion, and exacerbating microvascular permeability
[21,22]. The airway inflammation and remodeling are critical determi-
nants of asthma, but the advantages of diosmetin in allergen-induced
asthma have not been well determined. In this study, an ovalbumin
(OVA)-induced chronic model of asthma was established to elucidate
the potential benefits of diosmetin against lung inflammation and
remodeling, which opens a new perspective of diosmetin as a thera-
peutic agent for asthma.

Materials and Methods

Animals

Specific pathogen-free female BALB/c mice (6–8 weeks of age and
18–22 g of weight) were obtained from Vital River Laboratories
(Beijing, China). The mice were housed at room temperature under
a 12-h light/dark cycle and allowed free access to standard chow
and water ad libitum. The average lifespan of the animals was
∼1 year in the Animal Facility of Nanjing Medical University. All ex-
periments involving animals and tissue samples were conducted ac-
cording to the Guidelines of the National Institutes of Health. The
research procedures were approved by the Institutional Animal Care
and Use Committee of Nanjing Medical University.

OVA sensitization and challenge

Female BALB/c mice were intraperitoneally immunized on days 0, 7,
and 14 with 0.5 mg/kg OVA (Grade V; Sigma, St Louis, USA) emulsi-
fied in 2 mg aluminum hydroxide gel (InvivoGen, San Diego, USA) in
a total volume of 200 µl. The OVA-sensitized mice were exposed to
aerosolized 5% OVA in 51 × 31 × 21 cm chambers connected to an
ultrasonic nebulizer (NE-U11B; OmronCorp, Tokyo, Japan) for
8 weeks: from days 16 to 72, three times a week, 30 min for each
time. And, the OVA-sensitized mice were given 0.05, 0.1, 0.5, or
1 mg/kg diosmetin (Sigma) intraperitoneally 30 min before each inhal-
ation challenge (Groups D0.05, D0.1, D0.5, and D1, respectively). An
initial stock concentration of diosmetin was made at 100 mM in di-
methylsulfoxide (DMSO) and then diluted with saline. Dexametha-
sone (DEX, 1 mg/kg, positive control) and DMSO (0.4 µl in a total
volume of 200 µl with saline, solvent control) were also given intraper-
itoneally 30 min before nebulization. The control groupwas subject to
the same protocol with saline only. All micewere euthanized 24 h after

the last challenge, and the bronchoalveolar lavage fluid (BALF),
serum, and lung tissue were collected for analyses. The procedures
for the experiment are summarized in Fig. 1B.

Measurement of AHR

AHRwas measured using whole-body plethysmography (Buxco Elec-
tronics, Troy, USA), which has been recently validated for measuring
lung function in murine asthma models [23]. The mice were anesthe-
tized by pentobarbital sodium (70 mg/kg), and the trachea was surgi-
cally exposed to connect with a computer-controlled ventilator via an
intratracheal tube. Mice were nebulized with phosphate-buffered sa-
line (PBS) and then with increasing concentrations of methacholine
from 3.125 to 50 mg/ml by the nebulizer. The results were recorded
as enhanced pause (Penh) values.

BALF collection and differential cell counts

BALF was collected by lavaging three times with 1.2 ml saline, and
85%–90% of the total input volume was recovered. BALF obtained
from each mouse was centrifuged at 100 g for 15 min at 4°C to extract
the supernatant for transforming growth factor (TGF)-β1 detection.
Total cells in BALF were counted with a hemocytometer. The cell dif-
ferentials were then enumerated based on morphological criteria by
Wright’s staining. The counting was performed by two independent
observers in a single-blind study, in which at least 200 cells from
three different random locations were analyzed using a microscope.

Enzyme-linked immunosorbent assay (ELISA)

The level of TGF-β1 in BALF was detected using a mouse TGF-β1
ELISA kit (R&D Systems, Abingdon, UK) following the instructions
provided by the manufacturer. The level of OVA-specific immuno-
globulin E (IgE) in serum was determined using a mouse OVA-specific
IgE ELISA kit (Shibayagi, Gunma, Japan). All samples were analyzed
in triplicate.

Lung histology

The lower right lungs were fixed in 4% paraformaldehyde for 18–24 h
and then embedded in paraffin. Serial 5-µm tissue sections were ob-
tained and stained with hematoxylin–eosin (H&E), periodic acid
Schiff (PAS), andMasson’s trichrome to detect inflammatory cell infil-
tration, mucus production, and collagen deposition around the air-
way, respectively. Immunohistochemistry was used to evaluate the
expression of smooth muscle actin alpha chain (α-SMA) and matrix
metallopeptidase (MMP)-9. Quantitative analyses of inflammatory
cells and goblet cells in lung tissues were performed in blind fashion
as previously described [24]. Briefly, an inflammation score was
used to assess the severity of infiltration, based on a five-point scoring

Figure 1. Chemical structure of diosmetin and experimental protocols for OVA-induced remodeling (A) Chemical structure of diosmetin. (B) BALB/c mice were

sensitized with OVA by three intraperitoneal injections on days 0, 7, and 14, and then received an aerosolized OVA challenge three times a week from days 16 to 72.

Diosmetin, dexamethasone (DEX), or DMSO was given 30 min before each OVA challenge.
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system: 0, normal; 1, a few cells; 2, a ring of cells 1-cell-layer deep; 3, a
ring of cells 2- to 4-cell deep; and 4, a ring of cells of >4-cell deep.
A mucus score was used to evaluate the extent of mucus secretion
using a five-point grading system: 0, no goblet cells; 1, <25% goblet
cells; 2, 25%–50% goblet cells; 3, 50%–75% goblet cells; and 4,
>75% goblet cells. The scores were statistically calculated from at
least three different fields for each lung section, and a mean score
was obtained from three animals.

Western blot analysis

Lung tissues were excised on ice and homogenized 1:10 (w/v) in RIPA
lysis buffer (Thermo Scientific, Rockford, USA) supplemented with a
protease inhibitor cocktail (Roche, Indianapolis, USA). Proteins were
separated by 10% sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis (SDS-PAGE). After electrophoresis, the proteins were trans-
ferred to polyvinylidene difluoride membranes (Millipore, Billerica,
USA) by the wet transfer method. Nonspecific sites were blocked
with 5% nonfat milk in TBS Tween 20 (TBST) (25 mM Tris,
pH 7.5, 150 mM NaCl, and 0.1% Tween 20) for 1 h at room tem-
perature. Then, the blots were incubated with anti-SMA (1:100;
Abcam, Cambridge, UK), anti-MMP-9 (1:1000; Abcam), anti-
vascular endothelial growth factor (VEGF, 1:1000; Abcam),
and anti-glyceraldehyde-3 phosphate dehydrogenase (GAPDH,
1:5000; Bioworld, Nanjing, China) antibody overnight at 4°C. The
horseradish peroxidase-labeled secondary antibodies (1:10,000; Cell
Signaling Technology, Inc., Beverly, USA) were then added and

incubated at room temperature for 1 h. After the membranes were
treated with enhanced chemiluminescence western blot detection re-
agents (Thermo), the binding of specific antibodies was visualized
using the Bio-Rad Gel Doc/Chemi Doc Imaging System and analyzed
using Quantity One software.

Statistical analysis

The data are presented as the mean ± SEM. All statistical analyses were
performed using one-way ANOVA, followed by a Dunnett’s post hoc
test, employing Prism 6.00 software (GraphPad Software, San Diego,
USA) and SPSS version 20 (SPSS, Inc., Chicago, USA). P < 0.05 was
considered statistically significant.

Results

Effect of diosmetin on AHR and serum level

of OVA-specific IgE

The in vivo airway reactivity to aerosolized methacholine was assessed
to determine whether diosmetin treatment improves the pulmonary
function of allergic mice after chronic challenge with OVA. Results
showed a significant decrease in Penh values in diosmetin-treated
groups compared with OVA group induced by 12.5 mg/ml methacho-
line (D0.1, 2.19 ± 0.05, P < 0.05; D0.5, 2.15 ± 0.04, P < 0.05; D1, 2.28
± 0.10, P < 0.05 vs. OVA, 2.80 ± 0.08) (Fig. 2A). Similar results
were also obtained inOVA-sensitizedmice induced by 50 mg/ml metha-
choline (D0.1, 3.48 ± 0.19, P < 0.05; D0.5, 2.99 ± 0.07, P < 0.05; D1,

Figure 2. Treatmentwith diosmetin inhibits AHR, OVA-specific IgE in serum, and inflammatory cell infiltration in OVA-sensitizedmice (A) AHRwas determined in

the response to methacholine on 24 h after the last OVA challenge. Mice inhaled increasing doses of methacholine (3.125–50 mg/ml), and AHR was measured and

shown as Penh value. (B) OVA-specific IgE serum level was measured by ELISA. (C and D) The total cell counts (C) and the differential cell counts (D) in BALF were

examined. The data are expressed as the mean ± SEM (n = 6). *P < 0.05 compared with the control group; #P < 0.05 compared with the OVA group.
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3.24 ± 0.39, P < 0.05 vs. OVA, 5.52 ± 0.37). For all doses of methacho-
line, no prominent effect was observed in D0.05 group compared with
OVA group. Due to a poor solubility resulted from the high concentra-
tion of diosmetin (1 mg/kg), there was no significant difference between
D0.5 and D1 groups, so we chose 0.1 and 0.5 mg/kg diosmetin as op-
timal doses for the subsequent experiments. To confirm that treatment
with the OVA antigen results in sensitization, the OVA-specific IgE level
was measured by ELISA. The serum IgE level was notably increased in
the OVA group (178.6 ± 36.2 ng/ml) compared with that in the control
group. However, high and low doses of diosmetin (0.5 and 0.1 mg/kg)
could greatly attenuate the level of serum IgE to 48.5 ± 10.2 and 62.1
± 16.9 ng/ml, respectively (Fig. 2B).

Effect of diosmetin on airway inflammation

The amount of total and differential cell counts in BALF were assessed
24 h after the last challenge. In OVA group, the numbers of total cells,
eosinophils, and neutrophils were significantly higher in the BALF com-
paredwith the control group (P < 0.05), but therewas no significant dif-
ference in lymphocytes between the two groups (Fig. 2C,D). The high
dose of diosmetin (0.5 mg/kg) significantly decreased the number of
total cells, eosinophils, and neutrophils to 61.6%, 25.5%, and 49.9%
(P < 0.05), respectively, whereas the low dose of diosmetin (0.1 mg/kg)

had only a slight effect. Lung sections were stained with H&E to
evaluate airway inflammation. As expected, the OVA-challenged mice
displayed extensive inflammatory infiltration around the peribronchial
and peri-vascular areas compared with that of the control group.
Diosmetin (0.5 mg/kg) and DEX (1 mg/kg) treatments dramatically
alleviated this infiltration (Fig. 3A,B).

Effect of diosmetin on goblet cell hyperplasia

To evaluate the degree of goblet cell hyperplasia and mucus hyperse-
cretion, lung sections were stained with PAS and the percentage
of PAS-positive cells in the airway epithelia was determined. Few gob-
let cells were observed in the lungs of the control group, whereas
the amount of positively stained cells was increased significantly in
the OVA-challenged mice (Fig. 3A,C). Diosmetin administration
(0.5 mg/kg) prominently suppressed goblet cell hyperplasia in the air-
way similar to the treatment with DEX, implying an equivalent effect
between them.

Effect of diosmetin on lung collagen deposition

ECM deposition is an important manifestation of lung remodeling.
Dense collagen deposition/fibrosis in the peribronchial region was
revealed by Masson’s trichrome staining in the OVA group. As

Figure 3. Treatment with diosmetin decreases inflammatory cell infiltration, goblet cell hyperplasia, and collagen deposition in the asthmatic airway (A) Lung

sections were subject to H&E, PAS, and Masson’s trichrome staining to assess inflammation cells, mucus production, and collagen deposition, respectively.

Magnification, 400×. Bars indicate 50 µm. Large amounts of inflammatory cells, mucus, and collagen were identified in OVA and OVA+DMSO groups while

reduced in diosmetin- and DEX-treated group. (B and C) Graphs represent the inflammation score and mucus score expressed as the mean ± SEM (n = 6).

*P < 0.05 compared with the control group; #P < 0.05 compared with the OVA group.
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shown in Fig. 3A, the high dose of diosmetin (0.5 mg/kg) and DEX
could drastically attenuate collagen deposition, whereas a modest
effect was observed with the low dose of diosmetin (0.1 mg/kg).

Effect of diosmetin on the expression of α-SMA

and MMP-9

As shown in Fig. 4A, the area of α-SMA staining in the OVA-
challenged mice was profoundly enhanced compared with that of
the control group. The administration of diosmetin and DEX remark-
ably decreased the expression of α-SMA. Additionally, the staining
density of MMP-9 around the bronchioles and the infiltrated inflam-
matory cells in the OVA-challenged mice was much higher than that in
the control mice (Fig. 4A). Consistent with these observations, western
blot analysis also showed a striking increase in α-SMA and MMP-9
expressions in the OVA group compared with the control group
(P < 0.05). This increase was significantly attenuated by the high
dose of diosmetin (0.5 mg/kg). The level of MMP-9 was dramatically
lowered in the DEX group, whereas α-SMA was marginally reversed
by DEX (Fig. 4B), indicating that their underlying anti-remodeling
mechanisms are different.

Effect of diosmetin on the expression of VEGF

and the level of TGF-β1
To further clarify themechanisms involved in the anti-remodeling effects
of diosmetin in asthma, we investigated the TGF-β1 level in BALF and

the VEGF expression in the lungs. ELISA analysis demonstrated that the
level of TGF-β1 in BALF was much higher (804.5 ± 196.9 pg/ml) in the
OVA group; the high dose of diosmetin (0.5 mg/kg) could decrease its
level to 388.9 ± 69.3 pg/ml, and the low dose of diosmetin (0.1 mg/kg)
could decrease its level to 480.9 ± 127.5 pg/ml (Fig. 5A). OVA-
challenged mice also showed remarkable overexpression of VEGF in
comparison with the control; this overexpression was reversed by both
diosmetin and DEX treatments (Fig. 5B).

Discussion

In traditional Chinese medicine and dietary supplements, some
types of single agents, pure compounds, or complex herbal formulas
present specific properties. Various studies have confirmed an anti-
inflammatory role of diosmetin by inhibiting the generation of
pro-inflammatory mediators such as IL-1β, IL-6, and tumor necrosis
factor alpha (TNF-α) [20]; preventing LPS-induced NO production
[25]; and alleviating c-Kit signal that suppresses stem cell factor/Ultra-
violet B-induced melanogenesis [26]. Diosmetin also contains anti-
proliferative potential by inducing G2/M arrest of the cell cycle in on-
cotherapy [15]. However, little is known about its effects on asthma,
the key events of which are inflammation and airway smooth muscle
cell (ASMC) proliferation.

In this study, a well-characterized murine model of allergic asthma
was established to evaluate the effects of diosmetin. Repeated

Figure 4. Treatment with diosmetin attenuates the expressions of α-SMA and MMP-9 in OVA-sensitized mice (A) Immunohistochemistry was employed to

identify α-SMA around the airway and MMP-9 in the peri-vascular and peri-bronchiolar regions. α-SMA- and MMP-9-immunostained regions were remarkably

reduced in OVA+D 0.5 and OVA+DEX groups compared with OVA group. Magnification, 400×. Bars indicate 50 μm. (B) Lung tissue proteins were extracted 24 h

after the final OVA challenge and subject to western blot analysis of α-SMA and MMP-9. GAPDH was utilized as the standard control. *P < 0.05 compared with

the control group; #P < 0.05 compared with the OVA group.
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exposures toOVAwere associated with an antigen-specific IgE response
accompanied by AHR and eosinophil accumulation [27,28]. Our find-
ings revealed that diosmetin significantly reduced antigen-specific IgE
release in serum, partially accounting for the suppression of AHR.
Moreover, diosmetin showed anti-inflammatory activity as evidenced
by the reduction in total cells and the percent of eosinophils. Further-
more, H&E staining demonstrated that inflammation in the diosmetin
group was remarkably relieved. Collectively, these data indicated
that diosmetin might represent a prominent anti-allergic and anti-
inflammatory agent for the management of allergic airway diseases.

As mentioned previously, airway remodeling encompasses
mucus gland hyperplasia, ASMC proliferation, and ECM protein
alterations. Owing to the goblet cell hyperplasia and submucosal
gland hypertrophy, mucus accumulation results in exaggerated airflow
obstruction, contributing to the morbidity and mortality of asthma
[29,30]. To gain insight into the properties of diosmetin, we examined
the airways of OVA-exposed mice by PAS staining in the presence or
absence of diosmetin. The results revealed that the airways of
diosmetin-treated mice contained much fewer mucin-filled goblet
cells than the airways exposed to OVA alone, implying a suppression
of mucus hypersecretion by diosmetin.

As an important type of structural cell, ASMC hypertrophy and
hyperplasia tend to cause airway narrowing and obstruction, accel-
erating the progression of airway remodeling [31]. α-SMA, a marker
for ASMCs, is pivotal for the contraction, migration, and prolifer-
ation of ASMCs and ECM [32]. It has been shown that α-SMA levels
are higher in patients with severe asthma than in control subjects.
Therefore, it is urgent to develop safe and effective therapeutic
approaches for these patients [31]. In this study, the results of immu-
nohistochemical staining and western blot analysis demonstrated
that diosmetin remarkably decreased the expression of α-SMA,
whereas DEX-treated mice showed a slight reduction in α-SMA
expression, suggesting that diosmetin may offer some therapeutic ad-
vantages over DEX in improving ASM hypertrophy and hyperplasia,
providing a potential option for the treatment of severe asthma. Fur-
thermore, ASMCs may produce and release ECM proteins [33].
Pathological studies in patients with chronic asthma revealed that
ECM components, particularly collagen deposition, account for
subepithelial fibroblasts [34]. In our animal model, diosmetin
pretreatment during chronic allergen challenge protected against
extensive ECM deposition, implying a suppressive action for diosme-
tin on asthmatic airway remodeling.

To clarify the mechanisms implicated in the effects of diosmetin on
airway remodeling, we investigated mediators, such as TGF-β1,
VEGF, andMMP-9, that are involved in the development of asthmatic
remodeling. TGF-β1, which is expressed in the asthmatic remodeled
airway, can induce subepithelial fibrosis mediated by the activation
of fibroblasts to produce ECM proteins such as collagen [35].
TGF-β1 also plays an essential role in the alternation of ASMC func-
tion by prompting their hypertrophy and proliferation [36]. In add-
ition, a high level of TGF-β1 has been observed in the airways of
patients with fatal asthma [37], and recent evidence has revealed
that diosmetin reduces the generation of TGF-β1 in mouse macro-
phages [19]. Our study showed that diosmetin significantly reduced
the level of TGF-β1 compared with that of OVA-challenged mice,
suggesting that TGF-β1 might be a key point by which diosmetin in-
hibits airway remodeling. TGF-β1 has also been reported to augment
VEGF release by ASMCs through the PI3K pathway [38]. VEGF, an
endothelial cell-specific mitogenic peptide, stimulates angiogenesis,
epithelial cell proliferation, and endothelial cell survival [39]. Evidence
has suggested that VEGF transgenic mice have an asthma-like pheno-
type, showing vascular remodeling, inflammation, parenchymal
remodeling, and myocyte hyperplasia [40]. Thus, VEGF is a mediator
of vascular and extravascular remodeling and inflammation that
enhances antigen sensitization, and the inhibition of VEGF may be a
promising therapeutic strategy. These results showed that diosmetin
administration significantly reduced the level of VEGF and indicated
a specific contribution of diosmetin to anti-angiogenic remodeling.

MMPs are a large family of zinc-dependent neutral endopeptidases
that degrade most components of ECM proteolytic enzymes [41].
MMPs are known to participate in physiologic and pathologic pro-
cesses, including ECM turnover, tissue degradation, tissue repair,
cell migration, and inflammation. Among this family, MMP-9 is one
of the major proteinases implicated in chronic airway inflammation
and remodeling of asthma. Accumulating evidence has verified that
MMP-9 levels are higher in the sputum of patients, accompanied by
elevated ECM [42]. Significantly, reductions in collagen deposition
and peribronchial fibrosis were also found in MMP-9-deficient mice
[42,43]. Therefore, we explored whetherMMP-9 is involved in the im-
provement of airway remodeling by diosmetin. The results indicated
that diosmetin significantly alleviated MMP-9 expression, which
might be responsible for the lessened ECM.

Figure 5. Treatment with diosmetin reduces the level of TGF-β1 in BALF and

the VEGF expression (A) TGF-β1 in BALF was examined by ELISA. The data

were expressed as the mean ± SEM (n = 6). (B) Western blot analysis of VEGF.

Results were expressed as the ratio to GAPDH. *P < 0.05 compared with the

control group; #P < 0.05 compared with the OVA group.
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Recently, airway remodeling has gained sufficient attention for its
key role in asthma, and inflammation and remodeling are considered
to interact with each other via multiple pro-inflammatory cytokines
[44]. By far, it has been suggested that excessive ROS could lead to tis-
sue injury and promote inflammatory responses [22]. It was reported
that diosmetin can reduce the generation of ROS [21]. So, it was sug-
gested that the anti-remodeling effect of diosmetin might be attributed
to its anti-inflammatory and anti-oxidant activities.

In conclusion, this study demonstrated that diosmetin could inhibit
inflammatory cell infiltration, goblet cell hyperplasia, collagen depos-
ition, and ASMCproliferation inmicewith asthma induced by chronic
exposure to aerosolized allergen. The reduced levels of TGF-β1,
MMP-9, andVEGFmight be attributed to the anti-remodeling activity
of diosmetin. Our findings revealed that diosmetin might be a novel
therapeutic approach for pulmonary remodeling, highlighting the po-
tential of diosmetin in blocking ASMC proliferation involved in
chronic asthma.
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