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[ Abstract] Objective To explore the mechanism of Xuanbai Chengqi Decoction "FeiChangTongZhi" in the treatment of chronic
obstructive pulmonary disease (COPD) by using network pharmacology and molecular docking. Methods The effective components
and corresponding targets of Xuanbai Chengqi Decoction were retrieved and downloaded by the traditional Chinese medicine system
pharmacology analysis platform (TCMSP). The targets of COPD were retrieved and downloaded from five databases including Gen-
ecards. Venn online software was used to obtain the common targets of drugs and diseases ,and Cytoscape 3.7.2 software was used to con-
struct the "active ingredient—intersection target—disease" network diagram. The String database was used to draw the protein interaction
(PPI) network, and the Cytonca in Cytoscape was used to score the COPD targets, and the core target proteins of the network were ob-
tained , and molecular docking was conducted with the screened potential active components of Xuanbai Chengqi Decoction one by one.
The GO function and KEGG pathway enrichment analysis of the effective targets were conducted using the David database. Results A
total of 45 effective compounds of Xuanbai Chengqi Decoction were screened out, and 88 effective targets were identified. Eighty drug—
disease common targets were obtained by Venn diagram, and PPI network and other comprehensive analysis found that MYC, AR, JUN,
ESRI,PGR and TP53 might be the key targets of Xuanbai Chengqi Decoction in the treatment of COPD. Conclusion Xuanbai Chengqi
Decoction took "fei chang tong zhi" as the core theory, and played an important role in the treatment of COPD through multi—
components , multi—targets and multi—pathways , which laid a foundation for the in—depth study of active ingredients and related mecha-
nisms, and provided new ideas for experimental and clinical medication.
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Table 1 Potential effective ingredients of Xuanbai Chengqi Decoction

o T feein o DL
Dahuang  MOL000471 aloe—emodin 83.38 0.24
Dahuang  MOL002293 Sennoside D_qt 61.06  0.61
Dahuang MOL002235 EUPATIN 50.8 0.41
Dahuang  MOL002276 Sennoside E_qt 50.69 0.61
Dahuang  MOL000096 (—)—catechin 49.68 0.24
Dahuang  MOL002251 Mutatochrome 48.64 0.61
Dahuang MOL002268 rhein 47.07 0.28
Dahuang MOL002281 Toralactone 46.46  0.24
Dahuang  MOL002288 :;::;E;;:;bm*l} 4481 0.80
Dahuang  MOL002280 [T)O_rz‘ghiy;zf;;:&;ﬁ: 43.02 074
Dahuang  MOL002259 Physciondiglucoside 41.65 0.63
Dahuang  MOL000358 beta—sitosterol 3691 0.75
Dahuang  MOL002297 Daucosterol_qt 35.89  0.70
Dahuang  MOL002303 palmidin A 32.45  0.65
Dahuang  MOL002260 ;ﬁ;f“idi“ B=5 37075109 032
Dahuang  MOL000554 giﬂg;_ﬁfﬁ;;ﬁf (070~ 3025 067
Gualou MOL007179 Linolenic acid ethyl ester 46.1  0.20
Gualou  MOL007165 ;g‘f;wcurhm_s’ diene™ 02 074
Gualou MOL007175 karounidiol 3—o—benzoate 43.99  0.50
Gualou MOL004355  Spinasterol 4298 0.76
Gualou MOL001494 Mandenol 42 0.19
Gualou MOL006756 Schottenol 37.42  0.75
Gualou MOL007172 7—oxo—dihydrokaro—unidiol 36.85 0.75
Gualou MOL005530 Hydroxygenkwanin 36.47 027
Gualou MOL007180 vitamin—e 3229  0.70
Gualou MOL002881 Diosmetin 31.14  0.27
Gualou MOL007171 5—dehydrokarounidiol 30.23  0.77
Kuxingren MOL002311 Glycyrol 90.78  0.67
Kuxingren MOL012922 1-SPD 87.35 0.54
Kuxingren MOL007207 Machiline 79.64  0.24
Kuxingren MOL005017 Phaseol 78.77 0.58
Kuxingren MOL004841 Licochalcone B 76.76  0.19
Kuxingren MOL003410 Ziziphin_qt 66.95 0.62
Kuxingren MOL004903 liquiritin 65.69  0.74
Kuxingren MOL000211 Mairin 55.38 0.78
Kuxingren MOL000492 (+)—catechin 54.83  0.24
Kuxingren MOL010921 estrone 53.56  0.32
Kuxingren MOL004908 Glabridin 53.25 0.47
Kuxingren MOL000449 Stigmasterol 43.83 0.76
Kuxingren MOL002211 11,14—eicosadienoic acid 39.99  0.20
Kuxingren MOL000953 CLR 37.87 0.68
Kuxingren MOL000359 sitosterol 36.91  0.75

(6Z,10E,14E,18E)—2,6,10,15,
Kuxingren MOL002372 19,23—hexamethyltetracosa—2, 33.55 0.42
6,10,14,18,22—hexaene
Kuxingren MOL010922 Diisooctyl succinate 31.62  0.23
Kuxingren MOL005030 gondoic acid 30.70  0.20

2.2 EAXSIFHEMEM S5 —-COPD # = 7l
PR R AR BAE B 5, 15 31 45 Bl T )
J 293 ANHE 45 38 3 Uniprot B4 FEUEA TR AL AL #E I
BEFGE] 885 . 1% E relevance score = 7, [
Genecards ,OMIM , PharmGkb . TTD | DrugBank %54} J4 K6
A REFHRE COPD #I S 4117 0374 B E FK
G AL EYE N5 COPD 4% [ X i 0 B 4, 15
BT PR 3 - 9 i A R A8 R 80 A, X iz i s 8L I
JNES IS

6957

Drug Disease

B 1 EQ&XSHEMERN S5 COPD X &E# A Venn E
Figure 1 Venn diagram of intersection targets between COPD and active

ingredients in Xuanbai Chenggi Decoction
2.3 “UEW-Ba—5KR" 1N & E R AT 24
Yol VA NIE RN DR TN S VSR /R S5 % e LYy
5 COPD Z [l /A BEAE DG & , B Cytoscape 3.7.2 4k
PR A R o3 -2 AR S -COPD ™ T AR o 245 1] ( I,
&2), 4R 0w, B HR S R HERYY COPDAERY
W TE AL 2 14 B beta—sitosterol | Stigmasterol | 1-
SPD . estrone ,Glabridin . Machiline ,aloe—emodin 55 , T2 %
YEHIT PTGS2 .NCOA2 .PTGS1 .HSP90ABI .PGR \ESRI |
ADRB2 .CHRM I Z5% 5.

MOL002235 iRl CHRM3CHEK1

MOLOOS017 MOL004841

PRARG
ADRAB

caBrat F7 sucenz

CHRM2 ~ ADRBT JN ADRAIA

o oA
sicons P e
BAX TP53

MOL000492 MOLO07207

MOLOO7 1
wowozzor - NoLOGE75e

MOLO00S53
MOLO07179 e

i
MOL002311 >

MOL000A71 ~Eske T - SeNBA
"~ CHRMS MAOB opRD1
MOL004355 < s
MOL005030 S = CHRNA i1
s = S e PRKCA
MOL000036 MOLOopaMOL010821 HASZ
MOL000211 - PRSSlanRasc ODK1 CoRN1ADRAZEXR!
Z ~ PPARD.
MOLO01494 . MAPK14CASP3 LTAH o pRE2
MOLOOZ8VI0L007171 MOLO04908 - S PONA s
= 3 itig_—MYC PLAU  DRD1
GSk3s ESRY
MOLO7172 oD = e s o
MOL005530. MOL0022MOL002268._ MOL012922 —
- S PRKCD. opR __ POR
Z = = NipRAIPPA
woLaczzet MoLoo04ss— 1R RORATPEP — pispoone1
N “AKR1BT PTGS1
CDK2 prs;NCOA2

B2 “EW-Ea-EmR AL M E

Figure 2 Visualization network diagram of "compound — target — disease"

EHATRERABREASORAABEFERY , FERBRE
ERE s ABAAKR, ZT ELEZRNEFRER, K ELFX
AR B fe s 2 M ey An ZAR R & &
2.4 ERKSKFATT COPDEH PPI %

WE ERERT 0.4, K 25W) B sg A A%

% STRING 7R B EF- 6 , T PPLIMZR I (WL 3) .
iz H] Cytoscape /- H1 (1) CytoNCA i i & H A&



412

PRI BERIR A4 20224F 458 S
Journal of Southwest Medical University Vol.45 No.5 2022

197 COPD [P B A 1, T e B S &5 SR UL IRT 4, &
%4 35 NR3C1. MYC . CASP3 . AR . JUN . ESRI . PGR .
TP53%

CHRM3

ADRA1A  CHRMS
DPP4 PRSS1 DRD5

e ADEBY ADRATD

PCNA DRD1
Gskap 285 GABRA1
waos 472
SLceA2
CAT DRD2 GHRM1
CDKN1A ADRB2 CHRNA2
(taan PON1 SLCBA3
SLCBA4
HAS2

SCNSA PLAU NR3C1 oprut PR o
et PRKCE
PTGS1 ADRA2G
CHRM4
ADH1C R
KGNH2 CHEK1 CDK1
AKR1B1 PGR pparg CASPY BAX  CCNA2

A= FASN NCOA1 OPRD1
MAPK14 ConB1 PRKCD
RS HSPIOAB1
KDR
(1) <7 BCL2 . NCOA2 R
. AR N PRKCA
cDK2
PPARD
CA2

3 EAKKFHIATT COPDAXIE AN PPI ML
Figure 3 PPI network of targets related to COPD treated by Xuanbai
Chengqi Decoction

.50 ‘ . BC>U.77 .
e =0 T @ o

.61 ok

ooz
13 @

5.43

.33 L 4

9.23
PGR
0.99 . .
C

4 (a—c) EAKRSHIATT COPD WX R iFE L2
Figure 4 (a—c) Screening process of key targets of Xuanbai Chengqi De-
coction for the treatment of COPD

E:AEGQRAA-COPD kFIIe LR L E;B: 5% —RiF & kR
¥ b CH R ER L, PEXRDEREREREZRG LS
o R AE G
2.5 PPIMZrHEIXRIMARE

H R LR FEURSCE T COPD RIS RN 32
BERL 43R 5 RASHE , v LA I 2% [T 43 DA s A% L
F5(A-E).

)
Iy ‘ @ ADRA2A
. . . . OPRM1
. €
oKt @

. @ . . e . @ CHRM CHRMZ . aoRac
. w @
o
e

CDK1 A B

SLCBA4
OPRD1
N

DRD2  ADRAZB

CHRMS5

cHRMT NCOA2
CHRM3 NCOA1
LEP DRatE
DRD1
ADRATA
MAOB
MAP2

& ADRATD ESR2

SLCeA3

El5 ERESKHIAT COPD XL AR EE
Figure 5 Cluster diagram of Xuanbai Chengqi Decoction for the treat-
ment of COPD

2.6 EAARANGOEESH

FIFH DAVID 3 & 317 GO Wi e & 047 , % & 9
P < 0.01, X} PEFS 5] (1) 80 4 S FHEHE i HEA T 20 A (I
FE6) , 3 BEHE 5 =BG K T A 25 ) SO R R
SRR G 8 PRS2 1A 55 K 5 804 S5 /E Wi
TR T Sl 5 B A AL R 43 | 2 fih J 5 A P 7 AL

TR A 53 2R AL s IR N4 G 3 A I 2 R
P B _EIRERREZ ARG B4 71 250> T IIRE

g

]
@
5
&
<
@
g
3
g

Celiutarcomponent Motecutar-function

T
&
S §
- Biological-proces

6 BHAS-EERE-5TFIHHRNGOEELSHITIKE
Figure 6 Histogram of GO enrichment analysis of active component—

sene target—molecular function

2.7 EA&ASRI éJﬂ‘:‘u‘f‘]" éOPD K KEGG B ER D

fifi I clusterprofiler R i X%} 80 4~ 3¢ & # 5 17
KEGG & #4HT1, LA P < 0.01 N brfl, e & A5
112 53 i B AR 25 R o 38 2k 3 A= 15 X3l Chttpe//www.
bioinformatics.com.cn/) X & 5 45 5L Y HT 20 A7 251 7T A1
AEFR WL T) .

Pathway Analysis

Thyroid hormone signaling pathway{ @

Thyroid cancer
Small cell lung cancer [ ]
Prostate cancer
P53 signaling pathway ] -log10(pvalue)
Non-small cell lung cancer 12

Neuroactive ligand-receptor interaction 0 i
Measles:
Kaposi sarcoma-associated herpesvirus infection g
IL-17 signaling pathway 6
Human cytomegalovirus infection

Hepatitis C count
Hepatiis B ) o
Estrogen signaling pathway [ B0
Epstein-Barr virus infection @
Colorectal cancer . . z
Cell cycle
Calcium signaling pathway
Breast cancer

AGE-RAGE signaling pathway in diabetic complications {

1075 175 1275 1475 2275 775 875 975

7 KEGGEHEEAS X ESEE
Figure 7 Bubble chart corresponding to KEGG pathway enrichment

analysis
2.8 EERSRAHHEMERTIETT COPD 5 FX#EER
S
fii FH Cytoscape H1 Y CytoNCA X5 FA &7 16 P AL
SHIRYT COPD 3 FHE sl - AT 4T 00, A5 B 28 A% o A5
Degree > 13 OB 7R 0 25 AT 8 A4, 43 il ok TP53 . ESRI .
MYC . CASP3.JUN .AR.PGR .NR3CI., W3¢ L4544
fiE < —8.0kcal/mol VE R Ui S5 A4 , WL 2, 4 i o 245
HATATAL AT, WL 8 (A-F) .



VIR BERIR 244 20224F 545 HiSH
Journal of Southwest Medical University Vol.45 No.5 2022

413

x2 BERRSZEENSSERNEGEE
Table 2 Binding energy of active ingredients and targets in Xuanbai

Chengqi Decoction

=R G < 3D%a) L LEERE
PGR Spinasterol (10.725,0.011,17.462) -9.0
estrone —8.9
Stigmasterol —-8.9
Mairin —8.6
10 —cucurbita—5, 24—
-8.5
diene—3B—ol
Schottenol —8.1
Daucosterol_qt —8.0
AR Phaseol (21.932,5.344,10.888) -9.0
Glabridin -8.9
Licochalcone B —8.4
EUPATIN —8.1

NR3C1 5—dehydrokarounidiol (-11.77,18.233,-7.047) —8.6
TP53 aloe—emodin (25.97,107.885,—22.605) —8.3

ESR1  Licochalcone B (8.996,46.781,17.765) -8.5
(+)—catechin -8.1
Glycyrol —8.1
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