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Abstract: Objective To investigate the active constituents, key targets, and underlying mechanisms of Phragmitis Rhizoma in the
treatment of pulmonary fibrosis based on network pharmacology and experimental validation, and to compare the pharmacological
effects of fresh and dried Phragmitis Rhizoma. Methods Active constituents and corresponding targets of Phragmitis Rhizoma were
collected from the TCMSP and HERB databases. Pulmonary fibrosis-related targets were retrieved from the GeneCards, TTD, and
OMIM databases. The overlapping targets between drug-related and disease-related targets were identified and used to construct a
protein-protein interaction (PPI) network. Core targets were screened, followed by Gene Ontology (GO) and Kyoto Encyclopedia of
Genes and Genomes (KEGG) enrichment analyses. Mice were randomly assigned to a normal control group, model group, fresh
Phragmitis Rhizoma (FPCAE) low-dose group (5.2 g-kg™"), FPCAE high-dose group (10.4 g-kg™"), dried Phragmitis Rhizoma
(DPCAE) low-dose group (2.6 g-kg™!), DPCAE high-dose group (5.2 g-kg™"), and pirfenidone group (234 mg-kg™'). Except for the
normal control group, pulmonary fibrosis was induced by a single intratracheal instillation of bleomycin (2.3 mg-kg™'). Drug
administration was initiated on the day following modeling and continued for 21 consecutive days. Lung weight and lung coefficient
were determined. Histopathological alterations were evaluated by hematoxylin-eosin (HE) staining, Masson staining, and Szapiel and
Ashcroft scoring. Serum hydroxyproline (HYP) levels were measured using the alkaline hydrolysis method. The mRNA expression
levels of interleukin-6 ({/-6), interleukin-1f (//-15), tumor necrosis factor-a (7nf-a;), E-cadherin (Cdh 1), a-smooth muscle actin (Acta2),
collagen type I alpha 1 (Collal), and collagen type III alpha 1 (Col3al) were detected by RT-qPCR. Protein expression levels of E-
cadherin, a-smooth muscle actin (a-SMA), and PI3K/Akt/mTOR signaling pathway-related proteins were determined by Western
blotting. Results Network pharmacology analysis identified 499 overlapping targets between Phragmitis Rhizoma and pulmonary
fibrosis. Key targets mainly included PIK3R1, Aktl, PIK3CA, and STAT3. KEGG enrichment analysis suggested that the PI3K-Akt,
MAPK, and AGE-RAGE signaling pathways may be involved in the anti-pulmonary fibrosis effects of Phragmitis Rhizoma. Compared
with the model group, both fresh and dried Phragmitis Rhizoma reduced lung weight, lung coefficient, and serum HYP levels, alleviated
inflammatory cell infiltration, alveolar structural destruction, and collagen deposition in lung tissues, and decreased Szapiel and
Ashcroft scores. In addition, treatment downregulated the mRNA expression levels of //-6, /I-15, Tnf-a, Acta2, Collal, and Col3al,
while upregulating Cdhl1 expression. Moreover, E-cadherin expression was increased, whereas a-SMA, p-PI3K, p-Akt, and p-mTOR
protein expression levels were decreased (P < 0.05, 0.01, 0.001). Compared to DPCAE, FPCAE showed a more pronounced
improvement trend in reducing lung index, inflammatory factor expression, collagen deposition, and regulating the PI3K/Akt/mTOR
pathway. Conclusion Both fresh and dried Phragmitis Rhizoma eftectively ameliorated bleomycin-induced pulmonary fibrosis in
mice. The underlying mechanism may be associated with inhibition of PI3K/Akt/mTOR signaling pathway activation, thereby
attenuating inflammatory responses, suppressing epithelial-mesenchymal transition, and reducing extracellular matrix deposition.
Fresh Phragmitis Rhizoma exhibited superior therapeutic efficacy compared with the dried form.

Key words: Phragmitis Rhizoma; Fresh product; pulmonary fibrosis; bleomycin; network pharmacology; PI3K/Akt/mTOR signaling
pathway
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Table 1 Primer sequences

YFh £ EMEIY (5°—3%) KI5 (5°—3)
Mouse 1-6 TAGTCCTTCCTACCCCAATTTCC TTGGTCCTTAGCCACTCCTTC
Mouse I-18 GAGGACATGAGCACCTTCTTT GCCTGTAGTGCAGTTGTCTAA
Mouse Tnf-a CCCTCACACTCAGATCATCTTCT GCTACGACGTGGGCTACAG
Mouse Cdhl CAGCCGGTCTTTGAGGGATT TGACGATGGTGTAGGCGATG
Mouse Acta2 GTCCCAGACATCAGGGAGTAA TCGGATACTTCAGCGTCAGGA
Mouse Collal GCTCCTCTTAGGGGCCACT CCACGTCTCACCATTGGGG
Mouse Col3al ACGTAGATGAATTGGGATGCAG GGGTTGGGGCAGTCTAGTG

5 ZHMBIEILER, & IESSm HI 251
B R R =TT 200, DA RRER AL IE
IESAESH L -

3 &R

3.1 MEHEBZESHR

3.0 FRRE MR AR B SR L DL TCMSP
F1 HERB #0422y 32 R YFAS 27 MR AH S0 22 1
4%, FERIETEIE S OB=30%. DL=0.18 3477
i, GEBIMLERE, HIRMEEEFM4R AR
B 123 A, 0 RAE R EE A 708 A

3.1.2 A S IEREL 23 N GeneCards.

OMIM 1 TTD ##s e s 28 15 21 il 41 4 AH SCHE p
7420, 97. 46 . FTASREEIH WL E
Jo, PRI 7 454 .

3.3 CW-IEPERR A SR PR
P73 BE A 0 B AR B SS AR R A 499 A, &
R 1. 05 L R S AR g M Rk
AT X RIUCHES, SN Cytoscape #K4-2& ] “ Zi4)-1%
PR -HE A7 2, o es 612 AT AR 2 827

Fifit I £F 4L

El1 AREMER S AN Rr T EE
Fig.1 Venn diagram between active constituents of P.
Rhizoma and pulmonary fibrosis-related targets
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4.KEGG B H0H15 209 4@ %, H i PI3K-Akt.
AGE-RAGE. MAPK %{5 5 @B AEE, 4H1
L 5.
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i 7&E, DPCAE K. &7, PFD 4t fi &
IR FE 04 B K (P<<0.05. 0.01. 0.001),

LK 6.
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Fig. 2 PPI network of overlapping targets of Phragmitis Rhizoma and pulmonary fibrosis
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