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Abstract

To explore the active compounds of jade screen wind scatter in the treatment of chronic obstructive
pulmonary disease (COPD) by network pharmacology, in order to better apply them in clinical prac-
tice. All the active ingredients and related targets of Astragalus, Baishu and Windproof Sanwei Chi-
nese medicine in Yuping Fengshan were searched through the website of the Encyclopedia of Tradi-
tional Chinese Medicine (http://www.tcmip.cn/ETCM/), and then the protein-protein interaction
(PPI) network for the treatment of COPD was generated by using the String database, and the data
were analyzed using Cytoscape 3.8.0 software. The Hub network in the PPI network is extracted and
the GO analysis and KEGG analysis are performed through the analysis function of the String data-
base. Under the limited screening conditions (oral bioavailability = 30%, drug-like = 0.18), 45 active
ingredients were identified. Through screening, 684 potential targets and 1301 COPD targets were
obtained for the treatment of COPD by Yuping Fengshan, and a total of 147 targets were found in
these two target sets. By analyzing the KEGG pathway of these targets, 50 pathways were obtained,
and 25 major pathways for the treatment of COPD were further screened. The key active ingredients
of the active compounds in Yuping Feng Shan: quercetin, kaempferol, manganthocyanin, and bai-
calein, are all flavonoids, which regulate multiple signaling pathways by acting on targets such as
PIK3CA, MTOR, and AKT1, thereby playing a role in the treatment of chronic obstructive pulmonary
disease (COPD). The mechanism of action of jade screen wind scatter in the treatment of COPD is the
result of multi-component, multi-target and multi-pathway interaction, which will provide a theo-
retical basis for further exploration of its clinical treatment.
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1. 5|15

1521 BH ZE 1k i 55 (COPD) & — i DL I I SR Ge e, BUARRAE R U PR AR . R 2 IR A2 2
[1] [2]. B R, = RAMPNL M HEFR R GE, HEZROEZ . %5 R e
PRIANE[3] [4]. HE S ARG (WHO) ST Tt , A TRkie 1 FHLZE LB (COPD) [ & 9 = 1A PR 1Y
I, AR E AR R ., 20 AR 10%, JFHBEE SRR D ZEALrinE, 18450
FEVE IR I A A Rk b T PUEBRIG TR BN A H L FE MR . IR PR (R IEZ S5 R
JT[5], BERGHMT ST W 2 ZAIIBE & A MR AR 7 AE AR E BE ZE R I Sk n 91 8 5 b s HH R 25
HITRCR, BEAHMEMIRAER, e aReR, I HEARD A RRM A G %2k, BIR
Sz R IR 6] SEAT W FCR W H AT I AR AR T 1 L ) 595 BN R PURSESE7]. PERIRIT IR
P B ZEVE Ao R R ER2GI6TT AR BB SRS, GBI REL SN, ARHPR ST SRR
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T, CAIKBIGEARING « ISR IR ST ROR [8] o 7] Bt 5 BRI A V& SJ BRI FA B T Tl A5 £ A VR o7 S it
RGP B e, A8 1L IR AT LA “ ik " SR umie —[9]. HERIAY, 18 kR ZE LS
PR EE T B RS AR A R U SRR R SRR, MOHAEIR I 3 EER U <
fles 2 MaRRIsE[10]. BHFREOE — el i, i@ T ETRELES PHERWLE) F. %07
FEZBE ARG =R PALR[11]. %07 Das RS E N, 78082, B3GR
B DU AW TOEIE RIS R 0T, AR IR RVE T AAR S SR B R . AR ER“E R SAE
T CRGMTT , EERNEIRS, GRS ORI EOR[12]. AR TR M 2582071, BERR
R R 25 B T B Atk LA SIB AR AOAE e I R A BT B R SR U R RE A, JFR A AT
e E M, RTINS LML e Ex e o0t 5 EGA T RBLAG R RTAT v, DLt — 2Bt
i R AE T 3G, fi R AR IRIR BRI, ORI SRIORLART R B SE R AN 5 07 10 [13] -

2. AEREHE
2.1. ERREMLER S ERESL

B PRI 1 R 2y B F2 308 5 B e 6 B 445 (hittp://www. temip.cn/ETCIMY) W 3t 4 2 b Xt 3
RHECP SRS, AR B RIE— 3T R, I TIRAEHFI B (OB) > 30%, Jf H2EZ51E(DL) > 0.18 1)
P& s o5 B [14] [15], FFEEAL “ bR KU 2 B B o

2.2. 1814 4B (COPD) S = BY ik

LA “Chronic obstructive pulmonary disease” <417 )\ GeneCards 34 & . OMIM $ds ¢ rh 8 218 1
BH %&£ fiti %<7 (Chronic obstructive pulmonary disease, COPD)AH 3¢ ARSI 88 £, AT 75 25 1

2.3. LB SMERII9E

R T WA 5 R AR 20 N A A 1 e P ZE M i 1 RSR[5 A
RS BN String B85 22, 304 HA A% 52 J9 “Homosnpiens” , BT 3R E A - RAMRIEH X R,
fJr il Id Cytoscape3.8.0, £zl Hi T 5 XU - 12 FELAH (1) PPI 4%,

2.4. Hub #ib ML AR EL

f#i F Cytoscape (3.8.0)# 4+ Tools #k T HE 47 W25 23 BT, K 30 BURH 5% F #0250 K 32 32 2 (degree)
HFR AL B TR A, KR R 3R 1A = (KME)BIE N 0.8 A1 weighted 18 0.08 1E Ak, 54
I A5 RN AT R 32 9 Hub A0 2%, 3t — DB 70 LA AL AIAE B R

2.5. GO 1 KEGG £

R J 75 2 PR 5 B RSN PSR 29 - v #E s 28 SR R il 3k DAVID i (https://david.nciferf.gov/) ,
WA “ N7, 58 GO 7T il KEGG &7, LERILICRHIEEE .

3. R
3.1 A ESYRTEE

BT EERA MR, {H OB>30%H DL > 0.18 {E Nk sk, mIhimks] 7 5 XEP g
M &Y, it 454y, Hp kAT 20 MEEY, RE AR 7 MUEEY, PSR E BRI 18
MEEPD. 1 HRHIH T ik 1) 5B REOE P EL AR AE B
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Table 1. Active compounds in jade screen wind dispersing formula
%=1 ERNEUEMHLEY

% 5 Iy OB DL
MOL000211 Mairin 55.38 0.78
MOL 000239 Jaranol 50.83 0.29
MOL000296 hederagenin 36.91 0.75
MOLO00033 3 O 15 18,1516 17-dodecahyro-Lhcyclopemafapherantven dol | 523 078
MOL000354 isorhamnetin 496 0.31
MOL000371 3,9-di-O-methylnissolin 53.74 0.48
MOL000374 5'-hydroxyiso-muronulatol-2',5'-di-O-glucoside 41.72 0.69
MOL000378 7-O-methylisomucronulatol 74.69 0.3
MOL000379 9,10-Dimethoxypterocarpan-3-0-)&-D-glucoside 36.74 0.92

MK MOL000380 (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H-benzofurano[3,2-c]chromen-3-ol 64.26 0.42
MOL000387 Bifendate 311 0.67
MOL000392 formononetin 69.67 0.21
MOL000398 isoflavanone 109.99 0.3
MOL000417 Calycosin 47.75 0.24
MOL000422 kaempferol 41.88 0.24
MOL000433 FA 68.96 0.71
MOL000438 (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl)chroman-7-ol 67.67 0.26
MOL000439 isomucronulatol-7,2'-di-O-glucosiole 49.28 0.62
MOL000442 1,7-Dihydroxy-3,9-dimethoxy pterocarpene 39.05 0.48
MOL000098 quercetin 46.43 0.28
MOL000020 12-senecioyl-2E,8E,10E-atractylentriol 62.4 0.22
MOL000021 14-acetyl-12-senecioyl-2E,8E,10E-atractylentriol 60.31 0.31
MOL000022 14-acetyl-12-senecioyl-2E,8Z,10E-atractylentriol 63.37 0.3

A MOL000028 a-Amyrin 39.51 0.76
oLomoss  CSgSES ORISR OIS ety 7 (zR50 e oo 2] 355 .7
MOL000049 3p-acetoxyatractylone 54.07 0.22
MOL000072 8f-ethoxy atractylenolide 111 35.95 0.21
MOL000011 (2R,3R)-3-(4-hydroxy-3-methoxy-phenyI)-5-n_1ethoxy-2-methy|oI-2,3-dihydropyrano 68.83 0.66

[5,6-h][1,4]benzodioxin-9-one
MOL011730 11-hydroxy-sec-o0-beta-d-glucosylhamaudol_qt 50.24 0.27

7 X, MOL011732 anomalin 59.65 0.66
MOL011737 divaricatacid 87 0.32
MOLO011740 divaricatol 31.65 0.38
MOL001941 Ammidin 34.55 0.22
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MOLO011747 ledebouriellol 32.05 0.51
MOL011749 phelloptorin 43.39 0.28
MOL011753 5-0-Methylvisamminol 37.99 0.25
MOL002644 Phellopterin 40.19 0.28
MOL000359 sitosterol 36.91 0.75
MOL000173 wogonin 30.68 0.23

B K .
MOL000358 beta-sitosterol 36.91 0.75
MOL001494 Mandenol 42 0.19
MOL001942 isoimperatorin 45.46 0.23
MOL003588 Prangenidin 36.31 0.22
MOLO007514 methyl icosa-11,14-dienoate 39.67 0.23
MOL013077 Decursin 39.27 0.38

3.2. AMRRBEELFANZREL, FMERM COPD KFHRRZERR

ff ] GeneCards H1 OMIM Hids e 4% 2% 505 1k BH 28 M il s AR S OB A5 B, ARE SN Venn
Diagram #EAT ELAL, HU 2 (28 SR80 VR R B s, it It 5 759 B 8 AU 35 49 A& 1) FE4
B N 5 B AT B8 55 R0 COPD S50 16 F 48 A% venn diagram, 753 “25%) - R 7 AC4ESE A, KB
DA 1 1 L 51 L 2 s L A ) A8 B LA 147 (] 2)

33. M - KR SEEERMNSE

7 SwissTargetPrediction £ 22 v g AL S AT I, AR L 23 1) S5 R 3 AT 0 s N, 4338
T 684 AT T BE ABCHE AL B2 R 5 RO A DTS YRRy A1 COPD AHSK AL s Bk
Cytoscape3.8.0 # M, #5615 MUk &475 COPD #E 5 2[RI\ 4 B, el 3 iR, HE4 4
AOFTE T B 2 s, TSR R USRS

OMIM

Figure 1. Disease targets
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Figure 3. Diagram of the active components and their targets of the jade screen wind dispersing formula
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3.4. EBR - EAREEERAMSKIAE

¥ TargetNet % Hi (FI¥EFRIK Uniprot ID KillE %] STRING, #FUEFEN, MUHEIM N ANEEA, BEY
SRR ERAMAEANIE A, SREARKREEOLE 4). ARBUERIDARA R R SRBIESE, 2501 &
REEE P =GRS HR A, RIHA RIS AR E A =445 e .

BBBBBB

Figure 4. Protein-protein interaction network diagram
4. EBR - EARMEEERE

3.5. PPl & #33 Hub M2

W B BT AL 18 BEL (1) 38 SR i F A% & String BUE V- &, FRAEE I P ACZERE S 1) PPI M5 A,
R EEMIBREN N, BB E L7 11E IR A BLAE FH R 159 55 medium confidence”
(>0.4), HAWSHIRFFERINERE, 3743 PPI %%, i Cytoscape 3.8.0 {4, #2#E PPI # degree (1) —f&H
R7%1. betweenness. closeness FI neighborhood connectivity 1) -F 47 £ /e J i ik ik 35, 493 & 5 RER 14518
FH AT A B A, 221 6 R Hub 2%, JLE] 50 dn B BT, e Hh L A5 5 22 110903 & PPARG.
GAPDH. IGF1R. MTOR. BCL2L1.
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Figure 5. PPl and hub network diagram
5. PPl 5 Hub 48 &
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Figure 6. GO Analysis and KEGG signaling pathway enrichment analysis
6. GO 7 #i#1 KEGG {5 SBIREE N
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3.6. ¥R ST

T T R Rk )RR B 1 EE DN ) Dh e AR AR T IE B R PR, RS B T R XUER
E FHE SO BB DR 42 BRI B TF BRE DA o N, 34T GO 43 #T il KEGG 15 5 il % = S ir, I A
E1E 2822 I W 33t (http://www. bioinformatics.com.cn) ¥ 25 AT AL (LI 6). S$#dEidt4T GO b, KT
YRR T IhRE . AMRA R, RO R B AT A RO, RH . ZRRiARSE.
it KEGG % & EImiE 3R] 25 . HZS5 KB REE YT 12 1 BH 2 VMt i A DG i % S ZEA R 1) 2
IL-17 {5 538 . TNF {5 5@ M MAPK 55l B 4
4. g

76 H AT HIVEI R Ge s 18 ZE PR T %99 (COPD) & e v — ANl o LI, 7E A ERVE N A
FIRES IR . RIRRZRN 2R, BREKIRE. ARG, KRgERES. Egil,
A EHA, 2EEE N KRLH 3410 NEH COPD, HAaERA LI 4.4%. TARSE 2477t 7 A 412{(WHO)
I 27, COPD TN 23K = KBSLHAE[16].

214 BH ZE M it i (COPD) YR T i, PHERYRYT i TH, FEAFRMHCREY KA. R4, |
JPESE[LT]e SCREY KA K BONFLA Y, RS R ~CERIT, SeBrrm, oosGEE%IE[18].
SREY IR SO R FP ISR, AR AL R B s R T SR I AR, R AT 5K,
NI 5K SCAE,  SCERPIRA S E R E[19].  H BT SCCREY TR — o2 p2-E FIRESZ A EEN,
Wyl T RERE S Y RAES, EARES M g p2-E FIRR AR, FECCRE PRI, ik R,
HGESIE B E[20]. KACCAEY IKAIMEF RSt g, BT 4ERE 12 R E[21], BRCEA
EY IR FN22]08 H LR p2-'8 PR SZAREEN A, Wb T RERE, AR I R, @ 4~6 /M. R

REREY KA EE T BUESCUVE R BN R S50, RENS PRI 5K VE, S neIR R A o B KR,
SCTEYT IR TSR AR, e fEET K, ATYTIKECRE, SeE IR, SR RIEE Y

Vo WACTEY TGN RCTE Y I XA TAF R ) (e, BARIE H AR R A &
HRELL . PURZGHIA] DU OB JOEA B2, I HIBORRIRE R . ST VE M TR T AR IR AU AE 1) A
%, IO, ST R SRR 55 [23] . ARTTTIX LT A — 2 B S RIS BLEIEFH, T FLE
WHEHRE K. FERIRTT COPD HA BT A HRIME A 24 FHERIGYT 5, HH R 52,
B, mBRILEE, SIEETTE[25]. TR LIRURA). B BRI, MRS S 0 B ARE DL, PRE
e, BB FRIEAEAS . AR S H 19[26], ok EE R Th e . TR 45 A IR T
B2 2 7 ) Z BN IR I [27] . hPEERES AR 7 AT AERE A R R G MPHER 250 RRE . SCHFiRTT
LM TEL DREIRITRCR, SRR, JFIEPOR I E[28]. AWM T BB AL oY
ZALRL ZREIGETIR . DU RS2 RZGEIERAST COPD MR RENLE. 1T SEIR 2% 1H IR
i, EARTF A AR P BUA S SR IGAE, _EIAR IS P SR YGE .

5. &hig

LR EPTIR, AR B R ] W 4% 24 B 5 59 o0 A R 5R AV 7 18 P L P i ) S B 3 1 Rl 7 A
R i G5 FAESE 1 K5 KO 2 A« 2 NS KU 22 2 G B VA T 18 Wk B ZE P B 4 ML AR
RN 7R FL 2 PR IR AL 1 BRI -

S50k
[ S, EFMR BRAR. 2 TR R EL i o R A LS P I B F AL BT ). T R T 2
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