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Abstract

Background: due to the lack of clinically effective drugs for IPF and asthma and the poor prognosis,
there is a pressing need to identify safer and more effective drugs. With the continuous develop-
ment of conventional Chinese medicine reseach on the treatment of IPF and asthma with tradi-
tional Chinese medicine are also being carried out. Sheng Xian Tang, as a classic prescription, is
used to treat the disease of “atmospheric subsidence”, so the mechanism of treating IPF and asth-
ma with different diseases can be studied. Objective: To explore the mechanism of action of Sheng
Xian Tang “treating different diseases together” IPF and asthma by adopting network pharmacol-
ogy and molecular docking techniques. Methods: TCMSP database and Batmand-TCM database
were utilized to filter out the constituents and corresponding targets of Huang Qi, Zhi Mu, Chai Hu,
Jie Geng and Sheng Ma in Sheng Xian Tang recipe. Targets related to IPF and asthma were
screened from GeneCards, DrugBank, Disgenet, OMIM and TTD. The intersection targets between
drugs and disease was acquired on venny platform. The protein interaction network was con-
structed through STRING database and Cytospace 3.7.2 software. The intersection targets were
imported into DAVID database for GO function enrichment and KEGG signal pathway analysis, and
the “component-target-pathway” network map was drawn. The interaction network of chemical
composition, common target and disease was constructed using Cytoscape 3.7.2. The effective
chemical components with high values were screened for molecular docking with the key targets
of the disease. Results There were 158 chemical constituents and 1754 targets in Sheng Xian Tang.
There were 1937 IPF targets and 2034 asthma targets; there are 247 intersection targets of Sheng
Xian Tang, IPF and asthma. The top targets in the protein interaction network were STAT3, SRC,
JUN, EP300, PIK3CA, MAPK3, MAPK1, TP53, AKT1 and HSP90AA1. The important signaling path-
ways includeAGE-RAGE signaling pathway, cancer signaling pathway, TNF signaling pathway, etc.
The key active ingredients in Sheng Xian Tang were quercetin, kaempferol, stigmasterol, etc. Mo-
lecular docking analysis showed that the binding energy of quercetin-Jun, stigmasterol-MAPK1,
luteolin-MAPK1, stigmasterol-MAPK3 was lower than -7, and the binding effect was good and the
docking conformation was stable. Conclusions: Sheng Xian Tang in the treatment of IPF and asth-
ma may mainly involve core targets such as STAT3, SRC, JUN, EP300, PIK3CA, etc. Through the key
active ingredients of drugs to regulate multiple targets, multiple pathways, multiple biological
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processes to achieve the effect of “treating different diseases together” IPF and asthma.
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1. 518

FE R M 21 44k (Idiopathic Pulmonary Fibrosis, IPF) & — 4L & i . £F4Eb b . TG A K ik
WA SR 2R R ZE AR AN b FF[1] 0 L RITRALIE MASTE BT, T e A2 40 AL 1) 0388 A eSO 55 P S R 2%
WA R R BB AMTR # (2] IPF ik T2 AR, CHWRER IPF ETR, B, b5
(X £ 99 2 A0 595 2843 BIAE 4F 10,000 A 0.09~1.30 1 0.33~4.51 3G I [3], (H i1 T4b R FE AL, K
K \PF (BT e B RIksh . HAr, PHZArEM ANt BER, PURRZY, N- LB s ot
T IPF 12549, RIE5 RIEMTERERRNZY), 2HFE4Z8ERM AR, BRARAS5IRE M
RN BT RESE A RS, VR . AEFBAL, AN FIE FH S AU 27 440 2 i A5 TF & [4] -
i (Asthma) & — i P STE P, 52 BBHE AR E R LRI o, H 32 B # A SR DL A0 ok ¢
i B STE R R N ORE AL A R S, PRI, B, RZRAE[5]. dEIEE RO, TEE] 2025 4,
FHU I Asthma B33 NECKGEES 4 12[6]. Asthma B RAIES SEThAEZ 2™ E 085, kK LGy
Asthma ‘& F 23S TR G il 2595, R el TR RER 218 MR, JEAREMRIA R[]

MGk AT (EREEP SIS PFMEE, HEE. MERE SEH. RRE. FHRRSE R T A,
B S, FHEAMB I, ARERIT “SE” MKl FREBERK LRz, BT
CE TR BT Mz A T T YA 97 IPF A1 Asthma [9] [10]. IPF A1 Asthma 35 )@ T- 18 VL RE IR 2R e i, 76
HEEFER, XHMEEEE T AR, BIh, B, B =IEAE R4, Hmk, FRifL, FHZENK
ZEIEAR[9] [11]e FETF UL, WK SEEFRAI G, M. WG R0 REFI0R . B0 5
NTF, RN T Bz R T T .

R SO SR FH I 245 2 1R 23 Ry S T o T RNV R Mk 2 A« B 2 TRD (I 2490 — 1y — BB - B I 4%,
SRR YT IPF AT Asthma R RERIAE ML, ff5 il 7§ X ek AT S0, IRAE 5Tk BB 7 7
FaJ7 “ SRR 7 JR97 IPF R Asthma 38 7E I 25 BE i e ML, Stk — B8R R YT IPFL Asthma (13T 77
AR T R R

2. 5 HE
21 BREERRHERBEERR L

Table 1. Database and software information table

F 1 BEERRHEER

BH B A A R W 1
R 24 R G0 25 B A B E R 4y M T & TCMSP https://tcmsp-e.com/
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Batman-TCM http://bionet.ncpsb.org/batman-tcm/
Uniprot 4 72 https://www.uniprot.org/
GeneCards %4 & https://www.genecards.org/
DrugBank ¥ 2 https://go.drugbank.com/
Disgenet ¥ & https://www.disgenet.org/
OMIM i http://omim.org/
TTD #¥ 1% http://db.idrblab.net/ttd/
David %4 https://david.ncifcrf.gov/tools.jsp
CNKI 45 https://www.cnki.net/
Cytoscape 3.7.2 #ftf:
STRING %4 https://www.string-db.org/
Venny2.1 M 1T https://bioinfogp.cnb.csic.es/tools/venny/index.html
A P 3k http://www.bioinformatics.com.cn/
RCSB-PDB #j## /% https://www.rcsb.org/
pubchem £ ¥ 22 https://pubchem.ncbi.nlm.nih.gov/

AutoDock Tools 1.5.7 ¥
Pymol

2.2. ZHENRS RAFRB R HE

FaZ R R BBk, SR, REEE. RS A EAME G L T, R CSUR” B rRE. £
TCMSP £ Batman-TCM H148 28 TR B2 1A 57 B 53 SO0 I 5. TCMSP R i e s v 152 B A 224 1 IIRF
FHFZ (OB > 30%) LA &% 252514 (DL > 0.18), Batman-TCM ¥ B i¥/> >20 7%, P{f <0.05; BHERT
(DY T 2 RN LB o E TCMSP 508 2 i 28 159 3 A A0 27 B oy FEE w38 75 B2l I UniProt 208 P2, 1%
BRI “human” , S5 30 1 SE S AT IR A — D HOAS T, B S N AR AE AL 44 B B 3K

2.3. IPF 1 Asthma w20 S YR L

7t GeneCards. DrugBank. Disgenet. OMIM F1 TTD 4% %45 ¢ rf 43 il %\ “ 1diopathic Pulmonary
Fibrosis” 1 “Asthma” BEATRI R, KHdE&IF, LBRESER, 193] IPF 1 Asthma 190 ¥ A5 .

2.4. Fbgaim “RMWENE” IPF F Asthma BB

Bt 2 PR (K HE 555 TF R i i e ey BT R AR S S B, SN Venny 2.1 2] venny B, M
TARF 7 “ S EA” IPF FI Asthma fit 3 [F) /5 F 88 A .

2.5. PP1 4B K i 4% D3RR

¥ 2.4 PSR LA B 2 S ONF String 20, PIFREREAG, BRmEEEBE N 0.9 K PP
%K, S\ Cytoscape 3.7.2, #t—DRALE A HAEMZ . FIH Cytoscape H i34 T EL % 0 48 Bd #4790
AT, DUBEAE. At SRy R Bk RS, THE P, BRIBUE R T = E - ER
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S0, RO OERSRS, [FR2H 20808 BEEM % K. FA]H Cytoscape 3.7.2 3 F# MCODE #if4:
o 1% WX & FEAT R 08T, OB AR R [ L R 34T B ) KEGG BB #r, 15 H e B 5 54F i@ g .
2.6. GO BENITH KEGG EREESH

SANTHEZ “ RWIENE” IPF A asthma 3L [FVE HEE S 3 DAVID #45PE, W EMMN S, Rkt
PR T HEFR S NBMEE R FIR, 3B AT & 4T . T B ERA SCHE (1580 K /N P < 0.05,
% count (KN R FHER), IR BRI A P02 845, HTERUES P & BT /T R m R B o,
GO EHEMUIEAMSIE. 0 FIIREMLILL Sy, KEGG 47 3 B4 b — 1 1 22 ) A AL AR I K

2.7. “RR4y - BB - EER MILRHUHIE

IEEHT 20 4 KEGG {5 5 i % Frost B[ 38 /U5 B, R A B 1) %04 ‘5 A\ 2] Cytoscape 3.7.2 B, #4
I CTRENE” I RSy - SR - @RS A AR 4

. ERS - BR - ERT Mg

FIH Cytoscape 3.7.2 B4 E THIA 3% 1697 IPF A asthma ) “4b22 iy — B8 A - SR I4 ” al 44K I
% . L) Degree {EAF ik Z40, Degree [EHK, Xf N1 R/ B AT BE R TH/GZ “ Fm AR " BIOCEREMERO) -
2.9. FFxEE

i PP X2 s i FE A fe s (1) 10 MZ LB, 7E PDB £dli B vh T 31 H b i B ) = 4R S5 ME N2
1A, P 2.8 X 4% P RE (B HE 4 BT 10 [ 5884k 27 543 » 7E pubchem %5405 78 R 2 3 SDF S04, F%1 F OpenBabal
2.4.1 ARy mol2 4% O T #2544, FIH AutoDock Tools #f, H#id ki 5 Sk
ST AT X, K H 4 AT 0BT A LI AR, B IR N 8 X HE 4 G BRI I 4L A, R Pymol
HBEAT PTARAL, o
3. R
3.1. ZiEMER S R TR A

TCMSP F1 Batman-TCM iX 2 /M FE A 8 2 2% 5 5 15 2 a3 This M4y 158 /), 2548 &5 1754 1,
BFR 24543 ol 3ot o7 B3 1 20 B A RSV LR 2.

Table 2. Component target information table of Sheng Xian Tang

2 ABEARSERIERE
L/ S HERS 5 E ELR%HE
WK 40 593
i 20 447
THR 13 262
e 52 1203
RS 33 492

3.2. IPF #1 asthma BY%E 5

it fE GeneCards. DrugBank. Disgenet. OMIM Fl TTD F.ANZIH B B kG 2 I B 25 52 #0550
SRAFHE R LG LT 44k 1937 NS5 . B2 2094 /NHE A,
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3.3. FbEis “FRMmEE” IPF 1 Asthma $BRIFREY

K THREZ ) 1754 NV AEAE HTHE f R A PR R 2T 440 R 1937 AMAE A1 DL A 2 £ 2094 AMFE 553X venny
2L FEL T TR, SRAGTHFA 1 SR R T 4 A S e i P A R 50 w3t 247 A, RIS 2241 venny
(LK 1),

SXT

Figure 1. Venny diagram of intersection targets of
Sheng Xian Tang, IPF and Asthma

E 1. #5555 IPF. Asthma 328 S F B E

3.4. YEAEZTF IPE & Asthma PPI, fEiEdl#s ., ##H{THER S
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™NF ESR1
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MMP2 STATH EON1 ceND1 o
S TGRB1 .,  CREBI o
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SRT1 ceLz
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Figure 2. Protein interaction network diagram of intervention of Sheng Xian Tang with IPF and Asthma

E 2. FPEAF IPF & Asthma FIE A E{EM &K E
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7E STRING %4 i 5N 250 - J0i (1) 247 N2 AL 05, Wy Fh i B “Homo sapiens” , BEf5/% > 0.9,
Rl 2 0 A, Rk tsv i3, S\ Cytoscape 3.7.2 M T+ “ FENE” IPF Al Asthma (¥ 85 3 HAE
W2, WLEE 20 b2 B 213 AT AR 1368 ki, B R EE s B R AT . RS iEORAR K degree {HHE R,
FLAEP 2 b (A RTBROG B o X6 0 % v (B8R BEAT PR 402007, 1% degree (B IR/, HEA T T IOEE 00>
%~ STAT3. SRC. JUN. EP300. PIK3CA. MAPK3. MAPK1. AKT1. TP53 il HSP9OAAL, X#E/R
F XA S AT RE RN T “ SRR IPF A1 asthma FOSCEREN 2, DLEEME. oot B E NS
, IR T 46 DN =F YR TFIME R S AE AR OB AL, 7E Cytoscape HH 4 T A% 0 PPI (LI 3), #
B0 S RN AT E B (LK 3).

L4 PPARA IL17A

Figure 3. Core target PPI
[ 3. #L¥E s PPI

Table 3. Topological analysis information of core targets

% 3. LB SHAINER

5 B BEAE gl REE
1 STAT3 66 0.09569408 0.54498715
2 SRC 54 0.07583348 0.5047619
3 JUN 54 0.05509198 0.51581509
4 EP300 51 0.04876072 0.50118203
5 PIK3CA 46 0.0371838 0.48401826
6 MAPK3 45 0.03045135 0.4953271
7 MAPK1 44 0.02917338 0.49187935
8 TP53 43 0.03431733 0.48072562
9 AKT1 43 0.04016909 0.48623853
10 HSP90AA1 42 0.05110483 0.4785553
11 CTNNB1 42 0.03766941 0.4785553
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12 CREBBP 41 0.05825378 0.49648712
13 TNF 40 0.05404355 0.47216036
14 MAPK14 36 0.01920508 0.47640449
15 ESR1 36 0.01470486 0.47321429
16 EGFR 35 0.02542975 0.47006652
17 VEGFA 35 0.02635122 0.4785553
18 IL6 35 0.01873888 0.45202559
19 FOS 34 0.01232331 0.46491228
20 MAPKS 32 0.02092889 0.4628821
21 SMAD3 31 0.02244928 0.45788337
22 IL10 31 0.01770326 0.43089431
23 STAT1 30 0.01329354 0.46902655
24 HIF1A 30 0.02157212 0.45788337
25 NFKB1 29 0.01763047 0.46491228
26 MYC 29 0.0092089 0.4628821
27 HDAC1 29 0.00860295 0.44074844
28 IL1B 27 0.0199588 0.45202559
29 CAV1 26 0.02673021 0.46187364
30 NR3C1 26 0.01104703 0.45010616
31 TGFB1 25 0.0170884 0.44074844
32 EDN1 24 0.01325386 0.45788337
33 L4 23 0.01467218 0.42741935
34 F2 21 0.02656931 0.41005803
35 CDC42 21 0.00894099 0.43265306
36 CXCL8 21 0.01445085 0.4371134
37 IL17A 21 0.01401219 0.4140625
38 CXCR4 20 0.02496743 0.42315369
39 ITGB3 20 0.01041279 0.41165049
40 IGF1 19 0.02182469 0.41814596
41 ERBB2 17 0.00841397 0.43983402
42 PPARG 17 0.01415831 0.42741935
43 PPARA 17 0.0209533 0.44166667
44 HSPA4 17 0.00972611 0.40535373
45 MMP3 17 0.00923932 0.40769231
46 NOS2 13 0.01101143 0.43353783
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FEMCEER b, 3@id MCODE #difth % iZ M 28 BEAT B 73 M, K k-Core W& 3, & 4R3] 5 MTH
AT 3 (U A)MFERBEA, IFxd ST KEGG #1420 M. WE PfE < 0.05, FiE&ti Tz “ 57
TAFENG ” AR S . KEGG &R o — ik /15 1 01 Sk, TE SR, RERT. 4
DR 74500 B v JE AR DG s AR R 15 B 88 2kIE Mg, EEW KB, i SN TG S SImEKAE; Bk
—RAF T 95 ik, SRR, REEERGL. FEPEEA SR, BN —IA 36 Kk, FESH
Mol SR F SO BRI YL S B ER AT 00 BRI TLIILfE A5 3 4 iElg, FEEETHE. Faﬁ’w&
e S50 A O HHTXTEK/\*ESA1‘%ﬁ%Eﬁ§&TE KI5 AMEHAE —AHHE G T i@ RS 5 imig
(Pathways in Cancer), $&78IX 415 5 18 26 0T B2 T P76 9T IPF AT Asthma [ DG H 8 1%

TR63 HSPAd IRF1
ESR! SMARCA4

CCND1 @ HDAC2
HDAC1
SMAD3 - S SIRT1
MYC
CAV1 CTNNB1 AR
EP800 CREBBP CGREB1
et MTOR MET

ERBB2
JON 9 MAPKS

AGTR2 PIK3CB MAPKS MAPK1

PGR

".‘ @@ His— =

(score=6.111) (score=4.500)

' . ‘ T re
‘ wARKY P pikes

9 NOTCH1 LeK i L2 i‘
& o
HRR— o PRKCA
(score=12.207)
M BHRE
(score=3.750) (score=3.500)

Figure 4. Module analysis diagram

4. RIRSHE

3.5. GO B£M KEGG B ITER

N T AR T TR YT IPF AT Asthma 52 2% BO1E FHLA LK T 7E IS 5 d %, DAVID Hdi P Xt
2905 5 RO FE AL fU2EAT GO A KEGG ‘& ARIE #7041, S8 E P value <0.05, GO & #EIL34T 1087
et R, SR EIRTHEZIEIT \PF AT Asthma [1#E 55 32 22 5 5 K R IA 1) 1F 17 4% %% (Positive Regulation of
Gene Expression). #iE [ M (Inflammatory Response) 12454 < Jv (Response to Drug) 25 ¥l FE A o FHRf
] ReAE T 40 i 4 25 18] (Extracellular Space). 4l iig 41 [X 35 (Extracellular Region) 155 & 7 {4 & (Plasma
Membrane) 540 B 73 K R FE 1R IT IIVER . 0 T DB 32 2190 Je i 45 & (Enzyme Binding). AH 7] ¥ 25 11 i 45
4r(Identical Protein Binding) #1125 [ )i 45 % (Protein Binding)%, KEGG 7 #r4h RIL3RkA 176 5% H, 5T
Wiz “ S AR HLEIASSPE KB R, =245 AGE-RAGE {5 51l M (AGE-RAGE Signaling Pathway in
Diabetic Complications). J&JiE1{5 5 i# & (Pathways in Cancer). i 53k FEAE 1k (Lipid and Atheroscle-
rosis). VAR B IR 3 F ) ik s A A5 4k (Fluid Shear Stress and Atherosclerosis). TNF {5 51 i (TNF Signaling
Pathway)=5. % count {5 I K/NHERF, GO w &2 #rH BP. CC. MF (5T 10 fL &k 4 5 fios, KEGG
AT ET 20 AL EEE A1 6 Fs .
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GO0:0010628~positive regulation of gene expression:

G0:0006954~inflammatory response

G0:0042493~response to drug

GO0:0010629~negative regulation of gene expression

GO0:0045944~positive regulation of transcription from RNA polymerase II promoter:
G0:0045893~positive regulation of transcription, DNA-templated:
GO0:0008284~positive regulation of cell proliferation

GO0:0043066~negative regulation of apoptotic process

GO0:0007165~signal transduction

GO0:0000122~negative regulation of transcription from RNA polymerase II promoter
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Figure 5. GO enrichment analysis of the target of “simultaneous treatment of different diseases” in Sheng Xian Tang
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Figure 6. KEGG enrichment analysis of the target of “simultaneous treatment of different diseases” in Sheng Xian Tang
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Figure 9. Molecular docking data analysis heat map
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