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Abstract

Didang Decoction has the effect of treating pulmonary fibrosis, but its mechanism of action is not
clear. Based on network pharmacology and molecular docking, this paper discusses the mechan-
ism of Didang Decoction against pulmonary fibrosis. The active ingredients and targets of antisep-
sis decoction were screened using TCMSP and BATMAN databases, disease-related targets were
obtained from GeneCards, OMIM and TTD databases, and the intersection targets of antisepsis
decoction and pulmonary fibrosis were obtained by making Venny diagram through Venny 2.1 on-
line platform. Cytoscape software was used to construct a drug-active compound-target network,
String database was used to construct a PPI network, Metascape database was used for enrich-
ment analysis of intersection targets, and finally, key targets were selected for molecular docking
verification.60 active components of the decoction were obtained, including 454 overlapping
genes. Protein interaction analysis showed that the core targets were AKT1, EP300, SRC, etc. GO
analysis enrichment showed that the related biological processes involved positive regulation of
gene expression, drug response, and RNA polymerase II promoter transcription. KEGG enrichment
results showed that the major pathways involved the cancer pathway, AGE-RAGE signaling path-
way and human cytomegalovirus infection. The results showed that Didang Decoction has the
characteristics of multi-component, multi-target and multi-pathway synergistic regulation, which
laid the foundation for the later study of its mechanism of action.

Keywords

Pulmonary Fibrosis, Network Pharmacology, Molecular Docking, Didang Decoction

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

[l 2744k (pulmonary fibrosis, PF)& 2 Ffili 5B i 4 AR W08, JLARFAE 2 T 4 440 it 3 B A 40 B 41
Bt IR S BUM S B A, KRR S S BEAT YRR R AE . TSN BT N R, B
1 I, S IR T R A R A L 2 R R N I S U [ 1]« PR AR A B N A R 1 772 S I s s 2 —
FROmzbEE N D 2RI, Hi2Wis —BRAm AR 3~5 45[2], 4 ARAEmERMAEwHk T B
KM HET, WK EFERTAMANEE R . Jeikefi. N-ZB e amss, 7 —m, H#nr
AL IEISSERIERS], Pl LA AdeBBRiGTT 20 B PR R, {EVRIT 48 A5 e A
JIlilE R (FVC) A2 Bk, HHPH 13 HlEH RAERRRER. BHEAE. #REARRM, KE
HEIA 65% [4]. Mk, FIRIFRLEA P PF WA EEZ L, MHPEHURLZ S 255,
AIER A HIRITRR AL A PR IR RE] T HEEA.

PF RVUER¥ 4, HEFRAEZTEEX M. PEFEIRVONIY “WRIE” , AmFEHR, N
FEAMIT 1 E A 5 AL, SN N K EE 2 8, BRI, HREHA, ARAL, “Hi
ZEH 7 A PR BRAR ST, WO ARG R BRI YT PR B EZEH4(5] [6]. #KESAH Al (HiFEaR
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W), BB BT KR, dtH 4 BREZGARE, 5 rPOKEE . drER . BRCRRIIRA, KSR I, I
RIS, 407 BATRIZSE 2 24 [ 7], A SR LT BAT PUM LT 4EALAE HI[8], (EAR G 2 WL F e 402>,
FARA TSRt AT 2, DRI L AR 50K FH 00 245 24 382 = BUR DT KBS A 107 PR SRR 5 43 7 L,
Haie 7 TREBAT YL AR, R I0IT PR S0t 2 it 5 225 il R T 2540 18 .

2. #IRE
2.1, EZEHR S RHELIRE

TE 2 22 40 25 3 22 240 P (TCMSP,  https://old.tcmsp-e.com/tcmsp.php) LA & HomePage-BATMAN %4
J% (https://bionet.ncpsb.org.cn/batman-tcm/index.php) 4 A “H8E4%7 7 AL RAH) “ R - “BREZ7 . “K
g “ade”, BAEIRAEYIFIFE FE(OB) > 30%. 28 #41H:(DL) > 0.18 124 TCMSP [k 2 %, &€ Score
cutoff 7 20, P-value >4 0.05 25 BATMAN %45 e i 1) G 25 2, R4 07 HA 1R 32 205 4 B 23 o B2 () B8 R 4t
— {4 F§ Uniprot (https://www.uniprot.org/) 8 s 22 fE4 H 5 4 An i 25 5 4 FR

2.2. EREL R RYTHIE

i#id GeneCards (https://www.genecards.org/) - OMIM (https://www.omim.org/)- TTD (https://db.idrblab.net/ttd/)
EREIREREIEE, R “pulmonary fibrosis” , K155 PF A xR E S, HBELEE, KA
T 5995 6] N7 (R B 45 5N Venny2.1 (https://bioinfogp.cnb.csic.es/tools/venny/)#E 45 & , % — #4052
LW, 22XVl RS E RIS AT PF B &S,

2.3. XD PPl M4gHIE

i) String %4  (https:/string-db.org/) 3 AR A2477-PF JEAHE A, ERCGE VAT £ “Homo

sapiens (AN28)” , @50 EAEMZSEI(PPI), HRHEHE S 3 EFE B BAS AN 0.9, IR 2SS B,

SERAEH N TSV XX, S\ Cytoscape 3.9.0, #E1T “Network Analyzer” 434, 3 HK4 5T PF K%L
H#5o

2.4. GO EES A KEGG 4747

£ Metascape %45 FE (https://metascape.org) H 3 A Hik347 5 PF (158 SCHE A, 164 GO & 4240 1T Hl KEGG
SEHIEEE LS, AR TR A = MR R GO BT EE A . BRI
2 SO AR SIALES]

25. B 557 FHRAXE

T RCSB PDB #4f& % (http://www.rcsb.org/) o frA7 BEAR HEX BT = 1) AKTL {8 RZ5#(1D: 3QKM).
EP300 [ A5 #(1D: 3P57). SRC (ID: 1A1B), ML) - Bidr - #E s HA 1k 565 2 o AH DG B B v 1
AT MES2 R I TCMSP. PubChem #EAT T4k, sl Chem3D K fig i ficff i, + SYBYL-X 2.0 #fF
IBATHEFE “Dock Ligand” HEHR He = AN SCEBREE SN SRR SE R, JRRETINEL BEMEE. JFixEE T
ES AL RIS Y (P

3. /R
3.1. FEMERSHITHIE

WK 2 TCMSP #4228, UL OB {A > 30%H. DL > 0.18 Affiik 1k, #%& BAT-MAN #dz &, LL
Score cutoff >y 20, P-value & 0.05 1E AL, L3RS Z R D 79 4, Badid & L BT
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M2 B DR B ME— A8, SEAS BRI s PR 7 60 >, B 4 5 SO AL i8R 1.

Table 1. Number of active ingredients and target of Didang Decoction

#= 1 MEAEERD RS

ID Chemical Component A SN
C1 Ursolic Acid 81
c2 Toralactone 16
C3 Sitosterol alphal 5
C4 Serotonine 213
C5 Sennidin A 14
C6 Rottlerin 7
c7 Rheinoside A 3
C8 Rhein 18
Cc9 Rheidin B 14
C10 Rheidin A 14
Cl1 Rhapontisterone 15
C12 Rhapontigenin 3
C13 Progesterone 539
Cl4 Procyanidin B-5, 3'-O-Gallate 3
C15 Physcion 7
C16 Palmidin C 19
C17 Palmidin B 4
C18 Palmidin A 4
C19 Nadroparin 10
Cc20 L-Galactoheptulose 38
c21 Heparin 10
C22 hederagenin 14
C23 Gibberellin A44 2
C24 Gibberellin 7 6
C25 Geniposide 1
C26 Gardnerilin A 5
c27 Gardenoside 1
C28 Gallocatechin 15
C29 Gallicacid 21
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Continued
C30 GA87 1
C31 GAT77 2
C32 GA63 3
C33 GA60 3
C34 GA54 2
C35 GA122-isolactone 1
C36 GAl121-isolactone 1
C37 GA120 5
C38 EUPATIN 10
C39 Epicatechin 15
C40 Enoxaparin 3
C41 Emodin Anthrone 19
C42 Emodin 19
C43 Dulcitol 7
C44 D-Mannoheptulose 38
C45 D-Mannitol 84
C46 Daucosterol_qt 2
C47 Crocetin 171
C48 Chrysophanol 16
C49 Campesterol 4
C50 beta-sitosterol 52
Ch1 aloe-emodin 22
C52 5-Carboxy-7-Hydroxy-2-Methyl-Benzopyran-Gamma-One 2
C53 5-Acetyl-7-Hydroxy-2-Methylbenzopyran-Gamma-One 6
c54 4a-formy|-7a|pha-hydroxy-l—methyl-8-_methylidgne _ 2
-4aalpha, 4bbeta-gibbane-1alpha, 10beta-dicarboxylic acid
C55 3-O-p-coumaroylquinic acid 3
C56 3-Hydroxy-25-Norfriedel-3, 1(10)-Dien-2-One-30-Oic Acid 30
C57 3, 4, 5-Trihydroxybenzoic Acid 11
C58 2-Methyl Cardol 57
C59 2, 3-didehydro GA70 10
C60 (E)-4-Phenyl-3-Buten-2-One 166
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3.2. FRASFIESHIHEREE R RO TiFiE

7t GeneCards. OMIM. TTD ¥t#i 41 LA “pulmonary fibrosis” Acéia, &t 5 PR A AL R
3£ 3618 4™, FLH GeneCard 3362 ~. OMIM 234 4~ TTD 22 /4>, il A I 2 513 2500 L AL 3540 /.
i Venny 2.1 V& RITEMTE 2, WWE 1 Bz -PE HIJEA #E 4 454 /S, IX S0 8 25 45 AKT1.EP300.
SRC. MAPK3. MAPK1. ESR1. CREBBP. TP53. CTNNB1. STAT3 %,

i ELY] At 44k,

3086
(73.6%)

Figure 1. The active ingredient target and PF intersection target

1 AR RS PFRZEER

3.3. #IEAARTT PF (ERB RGNS I

e

Figure 2. Protein interaction network diagram

2. EEEEMEKE
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MAPK1

Figure 3. Interaction of the top ten target proteins
3. Mt SERAEE

T String (https://string-db.org/) ¥4 e SR OCEE AR 2 (B A EAE B, 2 - i = 3L R #E bR
N, 15 B8 AR EAE B 2 BroR), 3454062 40F : number of nodes = 454 number of edges = 2280,
average node degree = 10. avg. local clustering coefficient = 0.419. expected number of edges = 1022, PPI
enrichment p-value < 1.0e-16. LA TSV #&20k 5 85 th, FFT Cytoscape 3.9.0 #f4Hifi th PPI %45t
M3 ih =%, M Cytoscape 3.9.0 H “Network Analyzer” T4 #r L4 48 55/ Degree. Betweenness
centrality 1 Closeness centrality, 75 HHE4 SERTHIHE 257 AKT1 (Degree = 74). EP300 (Degree = 72). SRC
(Degree = 70)% (4115 3 Fiw), FREIXLLHE S0 REFEHRAY AR IT PR R B = E/EH .

3.4. GO BE S KEGG 47#h

N SRR SR T PR 2 )2 MEF LS, 76 Metascape %4 22 1 5 N 454 N IEATHE 25 11T GO
I KEGG EH i, &F 60NN A a4 1672 NMEVIEFEBP)NZE, 155 N4 5 (CC) 28 LA K
297 M TIIRE(MF) 25, 1R P EHET, 32181 20 Nk H THHMTREIL. mA, BP RZAEHFE K E
R IE A . 2580 OB . RNA ZEG 1 11 5313 s i IR m 4555, gifZh 7 2808 RO, &1
BCEY BRI ARG 23 A S A P o A% JE B X s 7 T D Re R AR S S0 . AL S, sk
7256 LA AR R B A R 25 655, W& 4 B

H KEGG & 470 Ml 1, & SRIEFE L 199 2%, W MEBGRATET 20 265 57T WK 5. HIEW] 43 Pathways
in cancer (JEEJEIE ). AGE-RAGE signaling pathway (AGE-RAGE {= 518 #). Human cytomegalovirus in-
fection (N E 40 #E/E64%). Prostate cancer (Hi%IJig}E). cAMP signaling pathway (CAMP {55 i@ ).
Thyroid hormone signaling pathway ( F PR BRI 3 15 5 8 25 ) 46 Dy FL 2 TR #2081 1 AL 30 B 20 2 38 ) 0
% 5 AKT1. EP300. SRC. MAPK3 %4 %,

NTHEY S FRUNT %O EERR Z A 2C R S M @ Itk . FI A Cytoscape 3.9.0 XA #4418+
DR S S AT I R AR AT, G I 0 4% 25 B A AR T P PR RS L4, i ik A B
W HEH, HPEeRRZFHRIAHA, HeRRhEss, L6041, O KKEZ(DDT), i
M) - By - B AU ZE ], ) DU S A I S R e L B AR A, W] 6 PR .
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Figure 4. GO enrichment analysis figure: (a) biological process; (b) cell component; (c) molecular function
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Figure 5. Bubble diagram of KEGG enrichment results
[ 5. KEGG EERARE

AGTN:  TNFAIP  ZFPMT aBCR1  OMAln  NOS1 6Pl nilger  MRIBS HUGA2 gkks APOA:  Gols  prGERs CACL1s  BR2  WMTOR CENA2  GOMT

SPRY2  FGA AHR  KONJs  PTGER<. _— 10 SMO CHRM2 —€SR2.__ FUI - SWPDT AOAMIZ _RYR1 . ADRB1 1TPRS  CHRNAT
. —! =y

Soy — = — e
AKAP13  GSTP1  AKTH  OXT.CALM:. S00AS . GRB2 TACT: ACTG1 COLfAI 80O TPs3 —PIKICS—XBoGT™
WP TR EONF  PKICA CTNNET —CALR ~ RIPKs-——WNTAi- SNCA 502645 —GMADS— NOX) ~ F!

PRON2 — RED —6LOr  cYPiA “UOMNFAA - PTMA  BCLZ KT G

ALDH1A2 LRCATT PDESS  XROGS

2 BUPS  POLIMI—ALOKIT—AGER CYPITAT —FFART
“HOPX  ORDS  BOLAP — POES  RELA—NPPC —HNFIE PPARGCIA-PIEN ~ UTS2  PAXI— FORZ

ATR2E
€08 KGN LAMP2 UGHLT  TYR  PDE4A
CAGNATC— (NS~ AREG™ HPO0AB1 ARNT  GGH™

NPPA

™
~ 0% ALAD ~ PROC —SODT  STATSA — wiDMz FOXO3 ikBKe — nRIHG PLAZRY AGTRZ  WTTP TR
TGAL

SELP eopy  TUBB ScRPINBIATPZBA SOAT2  soNA cyPjear— FHLY CHRMT  siCadat GAVY  GRw  ORINze  KDR

Figure 6. Drug-chemical composition-target network diagram

El 6. 751 - (LER D - R LEE

35. PFIELER

RG22 i — B8 AL - 950003 0 6% I PR G B2 dse i IR T+ AN, FH TCMSP. Pubchem #5402 R 204K,
B 2D S50, TR SRS e MOL 5 L% 2, FEIET PPI M F1 KEGG & &0 T4k 5, Bk
75 PF LA S S HEA T = I B A 5 (AKTIL. EP300 A1 SRC)-5 ik H! A4k 2 23 HEAT 70 7 432
BOUE, BLEZr > 5 TR SFAE, Ik e R4 SR B A S B g, St ol e I A5 S AR E . R
MBI B REE AR A AT PTG SR S, ] 7 BioR. 856 0 1 I G SR B b 1Y) e PR ke 2k
TEMT 2Ok, B FRIREE . SR KL, D-Mannoheptulose (BEfHE). 2-Methyl Cardol (FF3E[EH —
7). D-Mannitol (H #2E%). Crocetin (J{£fR). Serotonine (5-¥2fafi%) 5 MEAWI AT RELEDL PF W R I S %

DOI: 10.12677/tcm.2023.127276 1862 HRE 2


https://doi.org/10.12677/tcm.2023.127276

(ZE

YEM, 0 8 .

Table 2. Main components and MOL number
=2 FEEARS K MOL &

ID Chemical Component MOL ID
C13 Progesterone (3% {4 Hi) MOL006214
c4 Serotonine (5-¥% i) MOL002279
ca7 Crocetin (AEHR) MOL001406
C60 (E)-4-Phenyl-3-Buten-2-One MOL002242
C45 D-Mannitol (H #& %) MOL000003
c1 Ursolic Acid (13 &R HR) MOL000511
C58 2-Methyl Cardol (FF 5 5 5 — 7)) MOL002233
C50 beta-sitosterol (7 & i) MOL008583
C20 L-Galactoheptulose (%K 5 ) ¥

C44 D-Mannoheptulose (H #& B Hi#i) MOL002821
C56 3-Hydroxy-25-Norfriedel-3, 1(10)-Dien-2-One-30-Oic Acid o

C51 aloe-emodin (P25 K# K) MOL000471

VE: 25 9. 11 Mtk &4 C20. C56 ARILEMR, MUTEIER 12 4.

MOL002821-SRC

MOL002233-SRC

MOLO000003-SRC

MOLO002821-AKT1 MOLO002279-AKT1 MOLO000003-AKT1
Figure 7. Molecular docking visualization
7. SFIEFIRL
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TOTAL SCORE

MOLO0O0003-AKT1
MOL002279-AKT1
MOL001406-SRC
MOL002821-AKTI
MOL002233-AKT1

MOL002233-EP300

MOLO00003-SRC 6.2717
MOL002233-SRC 6.2948
MOL002821-SRC 7.3158

Figure 8. Molecular docking score

& 8. o FxtiETEsy
4. ¥1ig

PFAEA— Mgk A7 v H B Bt s, BEE N D2 N AAEE s, UAAR
AT SRR B IR R IR, PR ORISR H 2l n,  H PR B R AR Bl i RS i8N 5 5, #Bids PR
BBV, R PR O MAHIAE R[], IARHE AR, i b anits, AR BE4HP A0
M AL L R KBS 516 T, USSR IBE, Mg R A A% ey 1 DL &L 4n i
HMEERY IR, A BN EA4EAN[9], TR AT 47 B 5 BR 2 R B I R R B 2
PF BHIGIK TR, RO E IR BaE T CCL2. RUER T A/ %=-6. 1L-a LS4~k JE
Ji 8 -1 (ECML) &5 7K1~ 35 B S vy T3 30 18 Pk P i S22 [ 10] o ARSI PR I ACRE IR AN AR5 i, Hh = 2 B AR A
N IR FERHLA IS, HESZE - E 2% 2 it B KIE, 4l DAV A kA=,
RS R, 5T BRI SO HE L AR, KB WORE T 4h, 65 RV AR XS (1 i
RA, RBIBRGAER I [11]. IARZHMT LR, SR g e . R, SR A 4EL R
G S WA AR, TR s 2P TE e, 1k B0 R A0 M A0 5 o 2 A 1 5R [12]

I PP 4 Hr A 411, AKT1. EP300. SRC. MAPK3. MAPK1. ESR1. CREBBP. TP53.
CTNNB1. STAT3 =itz 1= PF A+ K#EAT, AKT1. EP300. SRC fEF R . AKTL &—Fh22 H R/
TN IR E G, PO Akt B, BEFUR I Akl B RER R A . TR AR WS R A R
ARUHE S5 ThAE, Akt A OCIEE PISK/AKYMTOR GE i ik 18 45 il bl £ 24 40 i A0 it _b e 40 i 2 5 il 41 4k
i, HAERHWAEKE T B (TGF A)FEM T L, A MHG IR 5 & B PUARFIREAT MR T Bl 75 B 1)
ik, WA AR BEIE FH[13]. EP300 fEA—MiE 4B 1, feilid B AL R R K, s
AR R AL a4k, EP300 S SEURIE . LRGSR IR AE[14]. WEFERE, EP300
fE PR B AL I Ik, R 4B A AR, EAR ARSI EP300 S5 R R4 il 4 11 DA -7
B BRI 4EA 147 [15] . SRC J& T AR k48 A IRME, EAME NS S A giusME SN, SRC fEid
I HE STATS R AL ALAE AT 4 m At 5, Mo b0 HIF-1a 5 5 27 4E A0 R AU G I JE N R IA[16]. 11
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Ab, LR SRC Rei#E PL3K/AKT 15 5, (RIEIGA4ELIE %, SRC NIGIT PF I OCHEE si[17].
it KEGG &4 M nl &1, JEEEE . AGE-RAGE {5 5@k A B 40 o5 7 B YL ik & R IR 1 i 0t
ZA I AR @ . EAEE R — A R ME Sl I A E R, AR L HIF-L (55 k.
JAK/STAT {55k, P3BMAPK {5 Silik%%. HIF-la ARG SR Rk . a4 40 i 4 4 %
PAS B MG T8« AAE S, B FCIESE HIF-1o 5 B2 A5l /IN A8 F8 320 s PR30 15k 4 i R G it 1) Joig R g 238 43
AL I, 2 54k R EE S R R I A2 [18]. JAK/STAT {5538 B 2 — Ak Re i A2 & K 7
FAREFYEAC IR FBGE 15 58, W 1L-6. 1L-13. TGF-p1 RIERLF 44N A= K K (FGF)%%[19], 1E RIE
P G AR A RS AR, R 20 R B JAKISTAT 0 R 20/ 4 i 71 35 i A Al
FREFSEAR M 73 Ak, TR SR RE S0 il 20 Rk P Bz 40 e 1) B 2 44 40 B 1) % 42 [20] . P3BMAPK 5 518 % 1 ZE X i
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