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Protective Effect of Pingchuan Formula (F"%%) on Airway Remodeling in
Asthmatic Mice by Regulating the TGF-B /Smad2/3 Signaling Pathway

through Exosomal miR-21-5p
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(1.Renhe Hospital, Baoshan District, Shanghai 200431, China; 2.Baoshan Hospital Affiliated to Shanghai
University of Traditional Chinese Medicine, Shanghai 201999, China)

[Abstract] Objective: To investigate the therapeutic effect of Pingchuan formula (PCF) on airway remodeling
in a murine model of asthma and to elucidate its underlying mechanisms. Methods: Totally 40 male BALB/c
mice (6-8 weeks old) were randomly divided into four groups based on body weight (n=10 per group): a blank
group, an asthma model group, a PCF-treated group, and a dexamethasone (DEX)-treated group. Asthma was
induced in the latter three groups by intraperitoneal injection of a mixture of ovalbumin (OVA) and aluminum-

magnesium adjuvant (20 pg/mL). Starting on day 15% the PCF-treated group received a daily oral gavage of
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PCF (0.2 mL), while the DEX-treated group received dexamethasone [0.75 mg/(kg*d)] as a positive control over
the same period. The blank group received equivalent volumes of physiological saline without any sensitization.
Each group was administered for 28 days. After treatment completion, pathological changes in lung tissue, airway
remodeling —related indicators, exosomal miR -21-5p expression, and changes in the TGF —B/Smad signaling
pathway were detected using methods including HE staining, Masson staining, immunohistochemistry, qRT-PCR,
and enzyme linked immunosorbent assay (ELISA) respectively. Results: Compared to the blank group, the asthma
model group exhibited marked airway inflammation, bronchial smooth muscle thickening, collagen deposition,
and features of epithelial-mesenchymal transition (EMT), evidenced by decreased E-cadherin and increased
N—cadherin expression. Furthermore, the asthma model group demonstrated a significant upregulation of exosomal
miR-21-5p and pulmonary expression of TGF-f and phosphorylated Smad2/3 (p—Smad2/3), alongside a down-
regulation of Smad7. These pathological alterations were reversed in PCF-treated group compared to the asthma
model group, leading to a notable downregulation of miR-21-5p, TGF-, and p—Smad2/3 expression, and an
upregulation of Smad7 (P<0.05). The efficacy of PCF-treated group in mitigating airway remodeling, inhibiting
fibrosis and modulating the key molecules of this pathway was comparable to that of DEX-treated group, with no
statistically significant differences observed between the two groups (P<0.05). Conclusion: Pingchuan formula has a

significant anti-asthma effect. Its mechanism may be related to the downregulation of exosomal miR-21-5p and

the inhibition of the TGF-B/Smad2/3 signaling pathway, thereby improving airway remodeling.
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