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Abstract

Objective: To explore the possible molecular mechanism of the treatment of chronic bronchitis by
Rodgersia sambucifolia Hemsl. based on network pharmacology. Methods: Search the Chinese
medicine system pharmacology analysis platform (TCMSP) and other databases to screen the ac-
tive components of the radish; use the Swiss Target Prediction server reverse pharmacophore
matching database to predict the target of the active ingredients; use Gene Cards and other data-
bases to predict chronic bronchitis Disease target. The cytoscape 3.6.1 software was used to con-
struct an “active ingredient-potential target-disease” network for visual analysis. The DAVID 6.7
online tool was used to perform gene ontology (GO) analysis of potential genes and the Kyoto Gene
and Genomic Encyclopedia (KEGG) pathway enrichment analysis. Results: There are 9 active in-
gredients in the treatment of chronic bronchitis, and there are 27 potential targets, including cell
tumor antigen p53, vascular endothelial growth factor A, glyceraldehyde-3-phosphate dehydro-
genase, RAC-a serine/su Targets such as protein kinases, IL10, and IL6 which may be important
targets for the treatment of chronic bronchitis. Rodgersia sambucifolia Hemsl. treatment of chron-
ic bronchitis mainly involves protein phosphorylation, apoptosis process, biosynthesis process,
cell proliferation, cell-to-drug response, inflammatory reaction, immune response and other bio-
logical processes, through regulation of hepatitis B, proteoglycan, prostate cancer, TNF, Erb,
non-small cell lung, PI3K-Akt, MAPK, HIF-1, T cell receptor and other signaling pathways to treat
chronic bronchitis. Conclusion: This study preliminarily revealed the molecular mechanism of ac-
tion of Rodgersia sambucifolia Hemsl. in the treatment of chronic bronchitis, laying a foundation
for further experimental research on the basis and mechanism of pharmacodynamics.
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2R, WIREEHTRITIA . FR. WE. KIEBHEXTTRE6]. AP IENAARER. FHER
T R 2R 55 A AN E SRR A A UKy, Foes B E A (R AR N RILAN [ 245 30 1 A0k 24,
FEHFRTEELAER. BEm. 8B, BHITREEE(7] (8] [9] [10] [11]. %A, HAisk
Zor TR HBERE BRI 8 IS UE RIS TV, ik — DNk, W28 25 Bk M . RGEIEI
Frri5Hey “Z Ry, 2@t SR8 EIER R SRS, b B2y 8 3 KR rE LG Ik
FHRHE TR A LB [ 12] [13] [14] [15]0 JETF 0k, ARSCRH ML 2532419 T3k, @ik T B A R0
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2. 5%
2.1. ‘BFeZFER ST HOESL

PUEBE N R, Il &b (R 2 KRR o (PAERRL) | A AN (CNKIL
http://kns.cnki.net/kns/brief/default_result.aspx). PubMed %{#% % (https://www.ncbi.nlm.nih.gov/)Fl #1245 & 4t
2253 HT°F & (TCMSP, http://tcmspw.com/tsms), % 2% %5 FEHIE 12 5L 22 A7

2.2. FHALSHITHIE

FI R A= 40°F] FH 5 (Oral bioavailability, OB) & PFili 24540 Be &5 1 K (1 R BESHL, 12 PPAN Hh 24 1 PRI 2511
A3 AahR . J52 1% (Drug likeness, DL) HHT#%)7Z F TV Je SAE 252 75 A 7T e B2 1) B ZAK 4 .
7E TCMSP %4 FE 1A OB > 30% 0143 1 B Bl i) LR A=W R FH FE , DL > 0.18 90 T B BT 12524
PE[16]. LA F 3 britk B W3S PECCR A 038 bRitE[ 7] [8] [17], TS BERIA 2y -

23. AR SRBIE R

BT TCMSP #4 2 A1 Swiss Target Prediction (http://www.swisstargetprediction.ch/) ¥4 &, 62 HFE
G RURAY X RLIHE B, EE ST R E s RS . 83T Gene Cards ¥4 (https:/www. genecards.org/) i 2 12
PESCRE RAHCHIHO AL, S I s s 2

24. BERRHTHERMEHE

F 2L iS5 P R AT IS B, AEAE AT AR T B BE R RN 5 FRIE YT 18 M SR8 2 IO A A5 4%
H'F N String ¥ £ (https://string-db.org/) H 4 2 “ 254 - 50 7 AT AR A 5 PP M 4%, 3F K H cytoscape 3.6.1
WAEXT PPL W28 3EAT AT 734, DA ZS A AT s 4R M S0 “ 00 RUEHEE” (Degree)  “71W RN
(Betweenness centrality). 1 f1'5% 7 (Closeness centrality) [ H AU RAE, S BRI 2 KT <455
PPE” o N R M2 R T AUEREEY T AL VERIEERE A [RIRSR A cytoscape3.6.1 FAF
R E T R D BE R 4

2.5. £ ESHT

B TEEE S 5\ DAVID (https:/david.nciferf.gov/) 585 2 H i3E 47 JE R AR (GO) AE 4 2 1 FE AL T 3t
HRHE R 5 FE K 2 F R4 B(KEGG)IE S & 4011, LAP<0.01 {EAT RAE, ik 2GS ZEZE 71
AWt R AN SR .

2.6. HEEFEATT B X S ERA0EEIRTE

iz H KEGG (https://www.genome.jp/kegg/) 54 i H1 1) KEGG Mapper DI fg, 1418 75 5 s WS 76 A0 A5

S E, WRARIRZEN . ZREMEITIER .
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3. &R
3.1. BB S HITHIE

R (AR | R EAIR . PubMed. TCMSP &850 I3 A B 16 CRIE R 47 ME2ERSY
R4 ADME Z4(OB > 30%#1 DL > 0.18)5 AW M Gk O A i) bnte, JLIfkss 3] 9 M 804y,
RN 1.

Table 1. Related parameters of effective components of Rodgersia sambucifolia Hemsl

= 1. AlEBRRTHEXEH

Mol ID D% Y4 bt OB (%) DL
MOL002816 HAREK Bergenin 110 14.11 0.34
MOLO000098 Wit 2= quercetin 205 46.43 0.28
MOL002815 AERH Arbutin 17 6.82 0.15
MOL000298 Eeayihii] ergosterol 6 14.29 0.72
MOL000513 BEFIR Gallic acid 25 31.69 0.04
MOL000263 R R oleanolic acid 82 29.02 0.76
MOL001807 T ER Cedar acid 60 47.78 0.06
MOL000492 H-ILEE (+)-catechin 11 2.06 0.7
MOL000359 B-75 B B-sitosterol 103 36.91 0.75

3.2. BFeABA SR TN

# TCMSP. Swiss Target Prediction 24 FEAS RAF R AT A #E 5, MHERE R A, RARE 9 ME
R R S, et 422 ANEE A, 45 K 1. 3833 Gene Cards 303 EIEAS RSG5 5 962 AN HE A .

3.3. BAFERTT R X SERBELRHTHE

V2R S S E R T R £, 198 151 NS AL, FRSHIHRIE, 4R NI 1. FIH String
4 2 (https://string-db.org/)F4E PPT 4%, F1KH cytoscape 3.6.1 # A% PPI 4547 ] MAL 70 AT, 1521
BT 5 = AR IS B0 AL BUE 2 )8 34 (Degree). 0.0016 (Betweenness centrality). 0.5556 (Closeness
centrality), 16U 2 7 AR AE T 5, MENTEERE AL, S5 AR 2 [EIISR A cytoscape3.6.1 B 4“8
TERERL” PPI %S, S5 ILIA 2.

drug

disease

Figure 1. Venn diagram of the intersection target
of Rodgersia sambucifolia Hemsl. treatment of
chronic bronchitis
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Figure 2. Intersection target protein interaction network of
Rodgersia sambucifolia Hemsl. for treating chronic bronchitis
(The size and different colors represent the size of the Degree
value, the larger the node, the larger the Degree value, and
the larger the Degree value indicates the more relevant the
target point)

B 2. AfET RN SERRERRAEAEEMET
RHKNFIREEER R Degree EHIKRD, TTRBX
Degree {H#K, Degree {Eitl AFRAFH0 LX)

Table 2. Related topological parameters of the potential targets of Rodgersia sambucifolia Hemsl. in the treatment of chronic
bronchitis

2. AREIRTTBM X SERBERRNEXHRINEH

Closeness Betweenness

UniProt CID Gene name Protein name Degree Centrality Centrality
P24385 CCND1 G1/S-specific cyclin-D1 82 0.6881 0.0100
P31749 AKTI1 RAC-alpha serine/threonine-protein kinase 106 0.7732 0.0290
Q07817 BCL2L1 Bcl-2-like protein 1 68 0.6466 0.0060
P04637 TP53 Cellular tumor antigen p53 117 0.8197 0.0500
P00533 EGFR Epidermal growth factor receptor 98 0.7426 0.0339
P01133 EGF Pro-epidermal growth factor 93 0.7246 0.0169
PO1112 HRAS GTPase HRas 78 0.6726 0.0108
P15692 VEGFA Vascular endothelial growth factor A 109 0.7853 0.0378
P42574 CASP3 Caspase-3 101 0.7500 0.0236
P07900 HSP90AA1  Heat shock protein HSP 90-alpha 81 0.6849 0.0186
P22301 IL10 Interleukin-10 76 0.6696 0.0100
P05231 IL6 Interleukin-6 104 0.7653 0.0385
P01375 TNF Tumor necrosis factor 100 0.7500 0.0307

Phosphatidylinositol 3,4,5-trisphosphate 3-phosphatase

and dual-specificity protein phosphatase PTEN 74 0.6608 0.0081

P60434 PTEN
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Continued
P01584 IL1B Interleukin-1 beta 72 0.6550 0.0088
P04626 ERBB2 Receptor tyrosine-protein kinase erbB-2 72 0.6550 0.0077
P05412 JUN Transcription factor AP-1 91 0.7143 0.0141
P28482 MAPK1 Mitogen-activated protein kinase 1 89 0.7075 0.0213
P01106 MYC Myc proto-oncogene protein 95 0.7317 0.0184
P13500 CCL2 C-C motif chemokine 2 70 0.6494 0.0070
P27361 MAPK3 Mitogen-activated protein kinase 3 92 0.7177 0.0146
P12931 SRC Proto-oncogene tyrosine-protein kinase Src 86 0.6977 0.0194
P14780 MMP9 Matrix metalloproteinase-9 87 0.7042 0.0141
P08253 MMP2 72 kDa type IV collagenase 69 0.6466 0.0057
P35354 PTGS2 Prostaglandin G/H synthase 2 88 0.7042 0.0242
P04406 GAPDH Glyceraldehyde-3-phosphate dehydrogenase 117 0.8197 0.0512
P08253 MMP2 72 kDa type IV collagenase 69 0.6466 0.0057

3.4. BfeATTEM X SERBELRANELE

1L cytoscape3.6.1 A A “HBE - ARUKD” M. “H BRI - R IS
W2, B L BRI SISO — AR, AR “HBE - AR - OB - PR 4, GERILIE 3,

Figure 3. “Traditional Chinese medicine-active ingredients-core
targets-disease” network of Rodgersia sambucifolia Hemsl.
treatment of chronic bronchitis
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3.5.GO Y IEEE T

¥ 27 ANEBAERE R 3N DAVID #¥5 FE AT GO BV R E &0, RE P <0.01 Mg, 45RILE
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Figure 4. The enrichment results of the top 20 biological processes of Rodgersia sambucifolia Hemsl. in the

treatment of chronic bronchitis (different colors represent different biological processes)
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Figure 5. The “target-pathway” network of Rodgersia
sambucifolia Hemsl. treatment of chronic bronchitis (the
larger the node, the more important the role of the signal
pathway, the red edge represents the interaction of different
targets, and the green edge represents the interaction between
different signal pathways and targets )
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3.6. KEGG @R EENT

¥ 27 MBS S SN DAVID ¥iEZE#T KEGG @HEEM N, #E P < 0.01 MR, i
Cytoscape3.6.1 BAFMAT AT AAL /3 AT, Ha g “BET-@ER” W24, Z5FRILIE 5. HRYE P-value B/, REME
FRE R, F02E T HER T 20 MBSl SR 6. SRILEEMR] 85 KfE T uE, HohFEY
{55 mM TR F s, e, TNF {558k, JE/hgifufits, PI3K-Akt {5 5@, HEME, MAPK
S5iEE, HIF-1 {5 5@, BRI, NOD 2RSSl Mk, HoRaitret gL
AR L, EZ R ESEBRIER S ESR.

ol

KEGG

25 r

~ ~ (%)
£ “ <
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Figure 6. Enrichment results of the top 20 KEGG pathways in the treatment of chronic bronchitis by Rodger-
sia sambucifolia Hemsl. (different colors represent different biological processes)

B 6. HITATIBIE X SE XA 20 8 KEGG B EEARTERERRTRNENITE)
3.7. Afeiar Bt X SERNBERTRE

$ 27 MBTERL AU KEGG $4 FE ) KEGG Mapper DIfgH, brit ti 72 L s fE B350 AH A5 5l i
U SEREIRA 11 MEEA S5 MAPK (5 5B T, SR ARRTT B g &
H5ZMRL ZRBEMREL, SR 7.

4. i
P SR R R M S SO, PR T BT N S R R A, R — R E f A
AR IIRE 2 Bk . JTLeE, BEEFREME, Bl RS R RFERAR BT, PEGLAET “m

E” VIR L IR SEVERE, HORRIAREME TR WA S RE R
m PEA RN RS . AR VAR, BRI IR RIS, [IRTZ RGO RE R
Hy7R0R 3. Bk, $87na BEia i@ 1 30U R 7 AL A T et RIRZG IR N A -

A FCR I 28 25822 10053, SE TEFE 9 MRS, FENBEISE. 5K LR IS r -
R IE B3R A BEIR IR BUBEAIE R E R (7] M B3R P I A 28 8 4 I IR A Z
R B AUVE AR A ERI[18]. AERRZ[19]5F 5 TS AL 22, KBLE A S s Il I R 1 SO e S U AR
PAR H & B A D5 2R AR R T B M S U R o B v 5 Sk B AR T B I S0 R OK R ML
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Figure 7. Annotated diagram of potential targets of Rodgersia sambucifolia Hemsl. treatment of chronic bronchitis on the
MAPK signaling pathway (genes marked in red represent potential targets, genes marked in green represent original targets

of the pathway)
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IL-1. IL-8 I TNF-o 7KF, FLHLHI AT B85 P20 pf Rl A5 DC[20] . B i A0y i Jk 45 18 1 S U %8
KEHZHE IL-4. 1L-10 B7KF, $0] SO0 BN F MR, e aRbt R AR FdtE, W (e &, JiR Ak
TR PRABPIRAS AN X8 SR 2K R =RV 1E (217

W GO SRR E LT, SRBIAEFRIRIT RIS UE R FEW R EM S EE — A B D
HHGERE, MAPK 208, FEZHEN SRS SEKE. SR STNOS) LB T ME N M. <
T8 R i b A DA R R S RE AR R, R NO, B SORE RSO N, N E TRRE[21] [22].
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RARSEEAT ),
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