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Abstract

Objective: To investigate the mechanism of the treatment of chronic obstructive pulmonary disease
(COPD) with Yuebi decoction plus Banxia. Methods: Active components and Target genes of Yuebi de-
coction plus Banxia were retrieved by TCMSP platform, potential target genes were predicted by Swiss
Target Prediction database, chronic obstructive pulmonary disease related target genes were screened
by GeneCards database, and Venny was used 2.1 To obtain the common target gene of Yuebi decoction
plus Banxia and chronic obstructive pulmonary disease. The protein interaction (PPI) network was
constructed by using String database and Cytoscape software. The “Chinese Materia Medica—Active
Ingredients—target” network was constructed. DAVID database was used for GO and KEGG enrich-
ment analysis, and Autodock Tools was used to verify the molecular docking between potential active
components and key target genes. Results: A total of 145 active ingredients and 959 drug action target
genes were screened out, 2419 COPD related target genes and 449 intersection target genes were ob-
tained. There were 277 GO functional enrichment items and 127 KEGG pathways of core target genes.
The main active components of the decoction include Glyuranolide, Glabridin, Glyasperin B. Pectoli-
narigenin, Glypallichalcone, etc., which may be induced by the action of TP53, SRC, STAT3, PIK3R1,
PIK3CA, GRB2, PIK3CD, EP300, ESR1, EGFR, JAK2, PTPN11, PLCG1, JUN, PTK2, CREBBP, RELA, KDR,
JAK3 and potentially through Pathways in cancer, PI3K-Akt signaling pathway, AGE-RAGE signaling
pathway in diabetic complications, Prostate cancer, Lipid and atherosclerosis, Kaposi sarcoma-asso-
ciated herpesvirus infection, EGFR tyrosine kinase inhibitor resistance, Pancreatic cancer, Centrral
carbon metabolism in cancer, Hepatitis B, etc. Conclusion: Yuebi Decoction plus Banxia exhibits multi-
component, multi-target, and multi-pathway characteristics in treating COPD. These findings provide
a theoretical basis for understanding the mechanism and clinical application of Yuebi Decoction plus
Bancxia in treating COPD.
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1. 515

5 14: L & P4 Jili 97 (chronic obstructive pulmonary disease, COPD) & PAAS AT 1864 it 52 B A 3 I PRAFAE
(e B ,  HO PR SR 0 R A M SORE . N RE LR A B S I SRR IR . 12T R AR
S8 SR . RAES B RS T B B AL AR OC . WAT R R R, 2019 R BRI
COPD FELISETIRBIIL 330 J301, ZBR ClN BR AL DAZSF 1], FESZ5{E COPD I AR 2L
I MR, R T HIRIAE I T RE LG« SEIR SR B AR T o B AR T U THI R R BTV B At e
PE[2]. PEEENEH COPD VA “filifl” FRIE, DURIKMP R CETZENG) o H Bk n = 2 iz B oy AT
Jifl, EZHTHRRE . AE LREGWHK, BEEMER. B R TR R E KRS, AETE
WA, FACEE . AR, EUHRL KRRMNE. BT Z R T COPD IRIRIGIT
RO T AR ML R 0 28 25 B 22 R =2, mRARRIR AR ZR

W28 GBS AR R SR, BE RG A tFEREE 2 GUSTT @ B E B i
R - B A - EER T ZEMLS . IZEARERERE RO WSRO ) 2 AR i S AT
WAL HT, o] RGN 250 2 4 Y RIAE FALGI[3] . FERARPERR 7T Bk S R IR AR W S = W) &, fE
GIAA AT FE b B A RERE A ST 280 S RVE S, SR NBCAROLAG . RS HE 24 0k 24
TER SR 2ARYE, BC BN R R RGN A SRR 6.

2. MRS 5E
2.1. B EARYR S SEFEER RN

BT 24 &R Gt 24 HE A K 7 (TCMSP, https://old.temsp-e.com/temsp.php), LA IR AE 4 F] F FE (OB) >
30%FZEZPE(DL) > 0.18 Mk 6 fF, SREGEREINFE (SR AF. A% KR, HE, RIS
PR BlJE, FIH SwissTargetPrediction {4 % (http:/www.swisstargetprediction.ch/) TR IX L& % 73 FIAE
FHEEIEA

2.2. COPD ¥ <50 R FHiFik

FIF GeneCards % (https://www.genecards.org/), LA “chronic obstructive pulmonary disease” A&
Ridl, TS (Relevance score) > 12.88 ft) COPD AH <35 [A 4 £ .

2.3. EREIEMSKPPDE

FIH Venny 2.1 £l 55 BE, R SRR R 3N String (https:/string-db.org/) ¥4 & 1, Organism 5%
SE N Homo sapiens, 158 H/NESRZE B H0N 0.9 (Rl {5 ), Bk 245 B8, 1531 PPT M 4844 A AH
R S [4]

24. B2y - AU - BEEMERAE

KD IR 2.1 15 B35 R PR R AP B 2.2 FR A3 3 1) COPD # BE AL R A\ £ Venny 2.1 1, %42
il Venn &, JfHTE Cytoscape 3.10.0 TRAF I “ B2 - sy - 257 B4 EIE M 4%,
25. BLEBEEEE ST

BN 5215 COPD HIAZ 41 L K 5 N DAVID ¥  (https:/david.nciferf. gov/)# 47 GO KEGG
BT MR IRE &R “BN” (Homo sapiens). 347 (1] #LAL 4t A& i — N8 F AR (S 7 & 34T
H45 4 3 (https:/bioinformatics.com.cn/) B )« #EAT GO AE#id #2 (biological process, BP). 4 il 4H k.
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(cellular component, CC). 43T I fE(molecular function, MF) & #5347 5 KEGG & &2 ¥, 15287 20 AL
Z0HE 5 GO 5 KEGG B0 HT4E R .

2.6. FFIEE

#+ PDB % (https://www.rcsb.org/)fl PubChem “F- & (https://pubchem.ncbi.nlm.nih.gov/) 73 Al FREX
A% 0o B L (R RV PR B 2 16 0 T 45 4 s f A ChemDraw #PF 58 54 7 &5 M pn vE AL A0 B B Ji5 ad ik
AutoDockTools BEAT FilACEE: FLHGHLER 1 I KA AREE . SR b 78 OS2 AR S HIL B[R] B 03 12 s 43 12t
ITEE U AR B 1 4k T2 H AutoDock A 5Lt 7 F 5 s, it Ke e S8 B R4S
HHfE; 2R H PyMOL A e X454 ST =4 v A4 2 3.

3. &R
3.1. BB EABERNA T REEEFRER

T TCMSP 48 2 (D IRAEVIFIH EE OB = 30%, ZKZjYE DL > 0.18) L0 ikl in - 2 % A B8 75
145 />, B RG R N EEFR B E 3L 959 N(R EE AR H AR A B85 23 4 RZH RS 5 A,
KEF ST 29 A, HEAG RS 924, LEABLI 134, A B RA B RE TCMSP 4 b .
BEMABESAAET 2 A2, He, B-4 S BE(B-sitostero)fF/E TR A2 KB, FEF; 1%
1%y (kaempfero)/Z7E T Wi « H &, #it & (quercetin) /F7E T-hkiE . K&, HE. f; B (¥ (stigmasterol)
TFETME. £3. KE, LEd, JLZEE(H)-catechin) FEETEEE . K& d, 5 K-4-45-3,6- i (24-
Ethylcholest-4-en-3-one)f-7E T Bk #E . P E ;& R Z(poriferast-5-en-3beta-o)F7E T WREE . AEZEA; Ml
K (naringenin) 7 7E T WR3E. HEF, FIH Swiss target prediction Hf JF IR MG AL R FEFR B 1 9642 4
DA SRR S () Gt B R, 107 A 17 AN RS0 R BE D 3RAS BE AR 2 1 DL AOAH N g 5L [A]

3.2. COPD 0 EFHIKELER

HFIH GeneCards %45 FE (https://www.genecards.org/), LA “chronic obstructive pulmonary disease” At
Rid, eI PEPEsr(Relevance score) > 12.88 [ COPD AL KL . 55 COPD Fik 2k K 41 £ 2419
Ao ¥ 145 AN B A0 UK 0 R SRR R E AL R 5 2419 > COPD ¥ £ R #E Rl 28,
BN TR 449 /S, BIEEEINEE %097 COPD WE/EIR T A, ZHIHEE, WHE 1.

BRI 1% COPD

Figure 1. Active ingredient gene targets and COPD disease genes intersection Venn diagram
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3.3. PPI IR

AT 449 DECEILFFLIERIE T String 1, AR 2.3 WE NS, 152 PPN RN LA
RS, il 2 fros. Giit&on, PPIMIZE AT 1517 2634, T3 AN 6.76.

Figure 2. Intersection gene targets protein-protein interaction (PPI) network diagram

2. RERFLLEBEEMLEPP)E

3.4. PE - UM - BRME ST

Wi, B & 449 MBTEIRITHE R F N Cytoscape, 13312 - HRUSS - SR Z 4, 3t
RAFTT AL 584 AN, 1415316 2%, WK 3. BT degree fH, FIH Analyze Network % i $h 7 (A 2073
1TV, 13 F#% 0 45) Glyuranolide. Glabridin. Glyasperin B+ Pectolinarigenin. Glypallichalcone.
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Figure 3. Traditional Chinese medicine-active ingredients-target network diagram

B 3. ek - BES - BEERMLEE

3.5. BLBERERSTER

it PPI #1434 S N Cytoscape 3.10.0 [J4dif4 Cytohubba 1, iH5 %4 5% MCC. degree. closeness.
betweenness #iFNSE, R Z PPI W4+ MMC 2J#00N 56015.69, degree %N 16.31, closeness YN
0.27, betweenness %A 1030.05. P iR 4 MEISSHOYEAE I I8 AF, TG H 1% PPT 2% A% 04
MO19 AN, WA 1. 19 MRS 405108 TPS3. SRC. STAT3. PIK3RI. PIK3CA. GRB2. PIK3CD.
EP300. ESR1. EGFR. JAK2. PTPN11. PLCGI1. JUN. PTK2. CREBBP. RELA. KDR Fl JAK3. @il
GO B, HIRMBT 19 MEOEEEFE T 187 MWL FE. 27 ML S FI 63 N FIhie, ks
fF P<0.01. FiZOEER S NAYE B3 61T GO M1 KEGG & H1r, 132187 10 MZ O F I F 1)
BEGR. W AEME RS E 2 BIEEET 10 AT TG, Wi 4 FoR. IR ERER K AEK
725 5. IR R MR G . B B (55 A%, AT s, e,
DNA ffif” & . A GFE N 7264 K. g0, “BEARIVLEE 3- B 2 &1k, 1A K7,
J A RSN MR 2 4 55 . A FOIRR AR IR ARE RG4S O R AWML G RO REREEREE . RS
RRWIRMAE S A LR R/ I AR/ RIS 5

ik KEGG 8% & £, R I %697 COPD 19 /MZ.LHIHE DR 535 & 4210 127 i
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H(P<0.01). PEBELT 0, WHELEGREMN. -log (pvalue)th K, UiHIHER & EREM . R4 P(H
R, FIRTCERE T Q4 HIET 10 208K 18, Wil 5 Pros. X el B 70 )2 R th i@ B . PIBK-Akt {55
I BRI T AORE T ) AGE-RAGE {5 538 # . ATSUMRAE . IR BURSIBKRAERE L . R TE R A a2
TG, EGFR FE R BR BN bR el o il b B b e A Q. LTI R 5

Table 1. Detailed information of core targets

=1 BUBRIFEEERR

% OB 15 degree MCC closeness betweenness
TP53 132 114269 0.403 20780.70
SRC 106 1840702 0.378 12152.25

STAT3 94 203982 0.395 9467.91
PIK3R1 90 2018872 0.360 2866.74
PIK3CA 90 1934252 0.371 3380.49

GRB2 88 875099 0.356 6799.11
PIK3CD 78 1060062 0.344 1542.98

EP300 68 102129 0.384 9713.19

ESR1 68 107922 0.382 3460.96
EGFR 64 1900221 0.379 4107.30
JAK2 62 2018246 0.336 3306.13

PTPNI11 60 1846168 0.342 976.25

PLCG1 60 176800 0.342 2246.47

JUN 60 109664 0.386 4588.18

PTK2 58 1628990 0.359 2715.29

CREBBP 50 97027 0.366 4127.79

RELA 48 89174 0.361 1522.38

KDR 38 111299 0.327 1277.70
JAK3 34 93610 0.326 3161.98
o
s
g

///

/
§l/ &
‘/ / g
/]

/ /! /! /

Biological process Cellular component Molecular function

Figure 4. GO enrichment analysis of 19 core targets
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Central carbon metabolism in cancer -
Pancreatic cancer o

EGFR tyrosine kinase inhibitor resistance -
Prostate cancer

Prolactin signaling pathway

. . - . N —logjo(pvalue)
AGE-RAGE signaling pathway in diabetic complications -

Chronic myeloid leukemia 4 ® l
40
Endocrine resistance -

HIF-1 signaling pathway - 30
Hepatitis B -

. . L 20
Kaposi sarcoma—associated herpesvirus infection 4
Lipid and atherosclerosis -

count
Chemical carcinogenesis — receptor activation - ® >
Proteoglycans in cancer - . 75
Rap1 signaling pathway 4 . 100
Human cytomegalovirus infection -
Pathways in cancer 4 .

Ras signaling pathway
PI3K—-Akt signaling pathway

MAPK signaling pathway o

4 6 8 10
Fold Enrichment

Figure 5. KEGG enrichment analysis of 19 core targets
& 5. 19 Mz R KEGG BRI

3.6. T FXHHEEE

TR A A A RS, R CSRIENRNE M T ZRIMEM S, RS ERE, W)
REAHELAE AT REPERE K. ARHF TR 5 B 7E TS % 5% (Glyuranolide. Glabridin. Glyasperin B+ Pectoli-
narigenin fll Glypallichalcone)5 5 MMEFE[K(PTPN1. ESR2. CYP19A1. ESRI1 fll ACHE)#E47 ) 1% 56
WE T e EIETE. SRk 2 fox. e, WRENES 75 R R H R PRIt @
AT TR, URATSEE 25 R4S < —3.18 keal/mol f) “BEIER 5iEES T . M 74
AR 6 MR UL EA TR, il 6 Bran. FEXHEAE A th ] M40 IX S AR TLAE A AT DL
FEHL T fAX Sy A N JLEERR O 45 S A, I B TP I S AR N T R S S I AT AT
XA LA T — 20 A RS A oy 7 DA SR L T R R 2 0 2. iR L& Glyuranolide F
Glabridin 5% HIELKIM S G EH R 2@ SR, S TREAMIN G THEERZ
KEZ, 1T Glyuranolide [45& RERAK, Tl LA 7 NS FEEDE &8 . Glyuranolide 5 PTPN1 J&
AN . 5 CYPI9AL 454, Glyuranolide TR — N2, Glabridin JE P24 . Glyuranolide 5
ESRI JE A A2 . Glyuranolide 55 ACHE . T WANS4#, Glabridin . T — &5

Table 2. Docking situations of core target genes and core active ingredients

= 2. BUBERMZ OB XHEFR

PTPN1 ESR2 CYP19A1 ESRI ACHE
Glyuranolide 4% fi£ /7 (kcal/mol) -9.10 -6.17 -7.27 -8.25 -6.93
Glabridin & & /1 (kcal/mol) -6.11 —4.38 -9.04 -5.66 -6.97
Glyasperin B 254 it 71 (kcal/mol) -6.01 —4.50 —4.13 -4.91 —-4.53
Pectolinarigenin 254 & 7J(kcal/mol) -5.66 —-4.51 -3.98 -4.03 —4.05
Glypallichalcone 454 g /1(kcal/mol) -6.22 -6.61 -3.18 -6.13 -5.19
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(E) ()

Figure 6. Molecular docking models of the top 6 pairs with the lowest binding energy
6. L5ERERIRAIAT 6 X5 F X HEAREY

4. itig

2 4 [H ZE 14 il 93 (COPD) & — P US4 S 48 Il UM /NS T T e B i o 32 I R 2 WL ) i
RGP o FOREFHER A TTPESIRAZ IR, FERESIE NS M 2ORE B BB 0 AR AS B SRS
FEE b 7 P S B O AR [ 5] IR ERIR A B 0 A, COPD IR FHLEI B3 K fiti . B B = NEThae 4,
[ S A A ¢ e 96 1 28 BEL it 4% (1) 3 AR Ak, . IR ZG B ST 3R B, TR 2 hIFRIZE I PR B A e B 22 B AL 3,
EFEEIRAA R IR BURAEZE . D26 A K 3B 1R T S AR A 6] N E Atk
Gz, A HMEFRENIG S SRR, £ COPD Ml Ria T IR 2730, ARH 12
T (A FH A AR WX AT A RRIR NS o BE T 0k, AHIE S0 003 1 b R 5 DX 4% 245 38 2 10 .5 2 o #2500
WEHAR, BIERGH/RNZETIRIT COPD (M2 415 - ZHE s - Z i RIVE LA

BT TCMSP H¥l e, A T4 2N =i Ry 145 A, it — Dl “ 2 - 5308
- BE 7 2% HT 15 2 FE Glyuranolide. Glabridin. Glyasperin By Pectolinarigenin. Glypallichalcone %%
BRSPS HTF R St b, 6 BL BRI IR D, 0T R B T 2 1) 00 . X %
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R T REIE AL/ SR SEE, 4 TP53. SRC. STAT3. PIK3RI. PIK3CA. GRB2. PIK3CD. EP300.
ESRI. EGFR. JAK2. PTPNI1l. PLCGl. JUN. PTK2. CREBBP. RELA. KDR il JAK3, #]fEiEidiH
YR T BRARYT . ) 28 P R RS IS AR T R AR YT COPD HITh4K. Glyuranolide >R T H#, w]
REE I 2 FP 5 5 B ER A JORE )BL[6]. Glabridin BAPLR . PrEaf BB, P TRIPIFAE. BUAERE
FIBOHE PRI (R, S35 R 36 29 R RN BT AT . VF 2 {5 5@ 1, (45 NF-kB. MAPK . Wnt/B-catenin
ER0/SRC-1. PI3K/AKT f1 AMPK, #BY Glabridin fJ i 7% 14 5<[7]-[10]. COPD ) 4 fE#3E A 55 PI3K-
Akt 5 5B A %[11]. Glyasperin B 5 AKT1. EGFR. ESRI f1 PTGS2 B4 RIFHISEATE, Seih s Rk
B, el B FFH 2 p-PI3K/PI3K 1 p-Akt/Akt 25 I IRRIE LG, K T7 Wik a2 45 . 280 S
BRI IE Ve, TR 50E PI3K-Akt 5 5@ HA K[12]. Pectolinarigenin 1E 2R HH 2L, H
APUE. L. PORERM . PUMBSEIER, & —MIRA TSR A, SRR IR EEAE A E]
B 45473 (¥ EE ZEHLAI[13] [14]. Pectolinarigenin FEARAE & 1L-6 /=4, ] Jak2/Stat3 {55 1l % I HUE
Pectolinarigenin 81 3805 Nrf2 F1 PPARa 15 53 B 98 /0 FHIE (1) S SO S SE[ 14]-[16],  FFalRL 75 NF-
xB/Nrf2 1@ BRI PrE BT T AER, b /NS5 % [17] [18]. Pectolinarigenin 38 i #11] 48 A (5
Sl EEE R RMMERTER[19], ATEEE N H PI3K/AKT/mTOR 38 % 5 25 5 4 41 At J HIBH 4 A1
T2, MM RIEGURIER, TR BB i E[20][21]. Glypallichalcone F2& H # () B 2% M ki 7 & WA
IR HE A WA DS ER (IE, 4 B A R A AR R TR A, T R TR R 4
HGTE . TR AR 2R([22], ] LA R W dE 2, S 5FAREE, AiairiEt: R R 52t
TR AR [23].

Wit GO EHEMT, KUUXLLFLILR FEW LABFE T RIERN . {5 SEEMRE, il
CREEKNTZEGETER” « PRE FRERBRL” . “EAEE B S5 IEEE &, Xt
25 COPD (¥ BALHI 2 PIAH G . COPD A1 4 RE A3 B W FE 9 I 2 P 5 5 a8 6 19 S 5 B0
T~ B2 37 0 i YR P I B OGBS Sl s, RT BRI SORE OB, (A BRIE T, T 2% COPD
FR P AL . KEGG 8% & 4R M iR, XSS IR R 8 2% % 46 T PI3K-Akt 5 5 il . AGE-RAGE 5%
WP BTSRRI SNk AR AL S5 PR . PI3K-AKt 15 530 R 70 41 MO A7 05 o 35 AN g rp AR 3 o
SEAER, T COPD {195 #Lik F vh A7 76 40 S5 55 S8 B RN 8 TR S, X AT R 5 3000 B 9 R0 M S A 3R
RGN B i@ g 18 4% PIK3R1. PIK3CA 1 PIK3CD %3 [K 520 PI3K-Akt 5 5@, wHeH BTk E
Y1 it T R R 3 B AN T, AT ZEME COPD i #E A8 4k . 1E4l, AGE-RAGE 15 538 B 7EHE R 73 K
i HH IAE 5 COPD [ 484k B IBORN 98 E S BT %, I n = 5237 5 I — 3 6 1 1 4% T e ot — 20
COPD M) &R GEHAS -

X EERZ O B AT BE B AR T A% 0o #E L R 40 TPS3. SRC STAT3. PIK3R 1. PIK3CA . GRB2. PIK3CD.
EP300. ESR1. EGFR. JAK2. PTPN11. PLCGIl. JUN. PTK2. CREBBP. RELA. KDR Al JAK3 k%
EG77 COPD fEH[24]. ESR1. TP53. JUN. RELA & —[5TBEATE AHUATT COPD fIAZ L f[25].
SRC &7 Tt Z R W IR A (BB A, PIVRTY B A A5 i AR ELVE L, 520 COPD B BRAEFE[26]. JAK )
#il71 LAS194046 7] %Ik COPD &5 JAK2/STAT3 ®iftk, IFEAHRIEH[27]. P LaERESERE
WA ZRAT I8 T JAK2/STAT3 3 50 S AR U & 22 COPD #ERE[28]. ZIHFA KM,
4% PIK3R1. PIK3CA F1 PIK3CD [k 50 COPD [k f#£[29]-[32]. GRB2 #5255 Ras 5 5# S .
7 COPD )& Ji€[33]. EP300 £iA7KF5 COPD i #id #2245 VI #H % [34]. EGFR 7E#% ] COPD i3 =
- EE R R W BE ZE Hh & B EE I [35]. EGFR FRiETHE 5 COPD i fiffes (1 & & % UM 9% [36] [37].
PTPNI11 22— Moo, HARSMEN K RA X, 5 COPD KEHYIMK[38]-[40]. PLCG1 # 4 E
95 COPD HIFET R A V)L &, BET-7E COPD Tt EEA{EH[41]. KDR X FX VEGFR, COPD ]
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