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Study on the Mechanisms of Qingfei Mixture in Lung Cancer Treatment Based on Network
Pharmacology

SHENG Kongsheng!?, ZHU Junfeng?, KONG Sisi?, HU Xiaoping?, LI Qinglin?>, HUANG Ping"*(1.College of
Pharmaceutical Science, Zhejiang Chinese Medical University, Hangzhou 310053, China; 2.Pharmacy Department, Zhejiang
Cancer Hospital, Hangzhou 310022, China; 3.Department of Pharmacy, Zhejiang Provincial People'’s Hospital, People’s
Hospital of Hangzhou Medical College, Hangzhou 310010, China)

ABSTRACT: OBJECTIVE To elucidate the multicomponent-multitarget-multipathway nature of Qingfei mixture using
network pharmacology strategy and to provide a theoretical basis for further study on the pharmacodynamic basis and action
mechanisms of Qingfei mixture against lung cancer. METHODS The active components with oral bioavailability(=30%),
Caco-2 cell permeability(=-0.4) and drug-like analysis(=0.18) in Qingfei mixture were screened by searching TCMSP
database. TCMSP, STITCH and Swiss databases were used to predict the targets of active components; the lung cancer
disease-related genes were screened by TCMSP, TTD, and PharmGKB databases; the “active component-target-disease” network
was constructed using Cytoscape software; the protein interaction analysis was performed using String database and a PPI
network was established; DAVID database was used for GO function annotation and KEGG pathway enrichment analysis.
RESULTS After screening, 108 active components of Qingfei mixture were obtained and 357 corresponding targets were
collected. The 412 lung cancer targets were obtained, including 38 component-disease interaction targets, which were involved in
cell proliferation and apoptosis, angiogenesis, mitosis and other biological processes, and involved in multiple cancer pathways,
focal adhesion pathway, vascular endothelial growth factor signaling pathway, p53 signaling pathway, ErbB signaling pathway.
CONCLUSION Qingfei mixture can exert anti-lung cancer effects through the regulation of cell differentiation, proliferation,
apoptosis, angiogenesis, mitosis and meiosis, and inflammatory response.

KEYWORDS: Qingfei mixture; network pharmacology; lung cancer; angiogenesis; apoptosis
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Tab.1 Main active components of Qingfei mixture

Gi LK

LR

L et

Pelargonidin, Beta-sitosterol, Peimisine, Zhebeiresinol, Ziebeimine, Chaksine, Verticinone, Isoverticine, Sipeimine

2 HTElEE L 2,3-dimethoxy-6-methyanthraquinone, Poriferasterol, (4aS,6aR,6aS,6bR,8aR,10R,12aR,14bS)-10-hydroxy-2,2,6a,6b,9,9,12a-
heptamethyl-1,3,4,5,6,6a,7,8,8a,10,11,12,13,14b-tetradecahydropicene-4a-carboxylic acid, 2-methoxy-3-methyl-9,10-anthraquinone,

Stigmasterol, Beta-sitosterol, Quercetin, Ursolic acid, Oleanolic acid, P-coumaric acid, Caffeic acid

(2R)-5,7-dihydroxy-2-(4-hydroxyphenyl)chroman-4-one, 5,7,4'-trihydroxy-6-methoxyflavanone,

5,7,4'-trihydroxy-8-methoxyflavanone, 5-hydroxy-7,8-dimethoxy-2-(4-methoxyphenyl)chromone,

7-hydroxy-5,8-dimethoxy-2-phenyl-chromone, Chrysin-5-methylether, 9,19-cyclolanost-24-en-3-ol, Campesterol, CLR,

Beta-sitosterol, Rivularin, Sitosteryl acetate, Stigmasta-5,22-dien-3-ol-acetate, Stigmasterol, Wogonin, Dinatin,

24-Ethylcholest-4-en-3-one, Baicalein, 6-Hydroxynaringenin, Salvigenin, Sitosterol, Eriodictyol, Daucostero_qt, Luteolin,

Beta-sitosterol, Kaempferol, Spinasterol, Stigmasterol, Delphinidin, Luteolin, Poriferasterol monoglucoside_qt, Stigmast-7-enol,

N-Methylflindersine, Tetraneurin A, Hesperetin, Beta-sitosterol, Tetrandrine, (+)-Limacine

Cernuine, Ugonin A, Ugonin B, Ugonin C, Ugonin D, Ugonin J, Ugonin K, Ugonin L, Ugonstilbene B, Chrysotricine, Ugonin E,

3 eE 40957-99-1, Beta-carotene, Sitosterol, Diosgenin, Solanocapsine, CLR, Quercetin
4 ok
Moslosooflavone, Quercetin, Apigenin, Scutellarin, Scutellarein
5 HEFR Luteolinidin, 6-Methoxyflavone, Beta-sitosterol, Bifendate, Stigmasterol
6 AlfgE Kaempferol, (+)-Catechin, Luteolin, Quercetin
T EAhE
Morin, Quercetin, Ursolic acid, Oleanolic acid
8 mic
9 Rk
Ugonin G, Ugonin H, (-)-Nicotine
10 =HEk

Dioscin, Polyphyllin C, Polyphyllin E, Polyphyllin F, Polyphyllin G, Polyphyllin H, Polyphyllin 1 , Polyphyllin II, Polyphyllin VI

2.2 AR RIS R I 4 )

s TCMSP Hds P H Ak 140 57 B Xof B 32
&, JEiL STITCH. Swiss $# % B F = 4 4 1A
ABRYAE J7 325 TN Ak 2 B T 9 TR B AR AN T,
LA FH 108 MEEYIXTIE 2 416 NMEL, H
X 5 A 357 NANEEE . @i TCMSPL TTD.
PharmGKB #4452 “Lung Cancer” W 4E filiiE
P AH SRR SE R, & 9 25 B S A8 B A AT 412
Ao KGR 5 il S RS 4, JRA3 38
AN SEHEEIER, 452 PTGS2. BCL2. TOP2A.
PPARG.AKTI1.VEGFA.MMP1.MAPK1.MMP9,
MMP2. PRKCA. BIRC5. TOP1. EGFR. ERBB2.
CHEK1. CDK2. MMP3., OPRM1. CDK4. MPO.
CDKN2A. NFE2L2. PTEN. CXCL8. HSPBI.
ERBB3. MDM2. XIAP. KDR. MET. NUF2.
IL2. PECAMI1. IL2RA. ALB. HGF. TEPIl. 4
R A A - SRR - R T 2% B (C-T
network-1), JLE 1. C-T network-1 345 449 /M5
FL(92 NS PE R T AR 357 ANERFRTT ), TR
2416 R ZX, ALEPIF575 mE N 26.2,
PR BF 3875 BN 6.8 B Bk AR il #E AR i r “ rp
25 - h ME R - i B bR T W %% B = (C-T
network-2), JLE 2. C-T network-2 365 102 /N5
R 64 ANTEMERCT T A, 38 MEAR T R, B
B 362 NIRRT, AN RN 5.6, bR
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BCL2. PPARG. AKT1. VEGFA. MAPK1. MMP2,
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CDK2. CDK4. XIAP. HGF 554G 224y 2Ry
BorEik % PRKCA. CXCLS. IL2. PECAMI.
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Fig. 1 Herbal-compound-target-disease network-1
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Fig. 2 Herbal-compound-target-disease network-2
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Tab. 2 Degree value of the active components

EREAS %y KR Degreel Degree2 43 Eb/%
Quercetin HAEIEE B, B3E, PR, A, BRE 154 26 17
Apigenin B 3 80 13 16
Kaempferol S5, B g 63 8 13
Luteolin FAE. IR, E AR 57 18 32
Ursolic acid FAEIE T, AR 55 10 18
6-methoxyflavone SEYIES 45 7 16
Wogonin e f 44 11 25
Beta-sitosterol WrlEE, Bfeie . PEGE. AR, BE. id 38 4 11
Baicalein 2% 37 6 16
Stigmasterol Ffeie SR, CEROE. AR, BERE 31 1 3
2-methoxy-3-metHyl-9, 10-anthraquinone [Spid e 31 2 6
7-hydroxy-5, 8-dimethoxy-2-phenyl-chromone R E 26 5 19
5-hydroxy-7, 8-dimethoxy-2-(4-methoxyphenyl)chromone 3 Fi 34 26 4 15
Moslosooflavone 23 25 5 20
Rhamnazin e f 23 6 26
Beta-carotene %3 22 7 32
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*#3 HEKRFEE Degree

Tab. 3 Degree values of lung cancer disease target

48 Degree 4 Degree
PTGS2 53 OPRM1 7
BCL2 29 CDKN2A 6
TOP2A 27 CXCL8 6
PPARG 22 MPO 6
AKTI 16 NFE2L2 6
VEGFA 15 PTEN 6
MAPK1 14 ERBB3 5
MMP1 14 HSPBI1 5
MMP9 13 MDM2 4
MMP2 11 XIAP 4
PRKCA 11 KDR 3
BIRCS 10 MET 3
TOP1 9 NUF2 3
CDK2 8 IL2 2
CHEK1 8 PECAM1 2
EGFR 8 ALB 1
ERBB2 8 HGF 1
CDK4 7 IL2RA 1
MMP3 7 TEP1 1

2.3 PPl 2T

FIF String HOHE FE Xt 38 N3 HHE S HE4T PPI
M, BRI EE S\ Cytoscape A4 14T AT 4
fh, DK 3. 38 MEERILIE R 147 K HAERRE
{5 =0.7), FIH Centiscape {4347 73 #1531 5
A Degree {4, W& 4. HE4 500k A
BISAMAARG . K R R A 5. il
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EGFR. MAPK! #Z 5107541 1476 R
34k, AKT1 # VEGFA ¥Z 5 &£ %, VEGFA
JETE ML 2B ROFA P B 40 A= K A LA T AR K
[Al-¥-. EGFR 5200 % Fh 3 je b je 2H 2 ) Ao T
VA 22 7 ZLFN9EL oy 2L UL SR 1T 90E J B AH 9%
FHAE PPI MR b FRBDXR, X5 C-T
network-2 HJifiJE#E &5 Degree {H AT &1 E L —
o BRG, 7 MilA 7R 1 AL T RE O 2
5 2 AR AR OG, Fok SRR 2y 3
FPRAL 5> 24 UL Je 2 51875 JRE SN AH 2K
2.4 GO DJREIFBAM KEGG % & 45T

I GO DR AT R I, 28 H B R AE “ A4
ISR, REE ST YN A T,
A 25y A M JE R, L 40 75 “ 4B AL R
W, R MAMNA . K An A N . 2R
WA, 2, WK S 7 “OTFIhie” &, T8
BETEAM. EOMEEME, ZF. RERS
A, WK 6. KEGG B & LTS R ER, LH
S EET ZMMRE K. BRI A, B SR
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Fig.3 Protein-protein interaction network
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Tab. 4 Degree ranking of protein interaction network

K 44 Degree FEH 4 Degree
AKT1 20 KDR 6
VEGFA 19 CDK2 6
EGFR 18 PPARG 6
MAPK1 17 BIRCS 5
CXCL8 15 CHEK1 5
PTEN 14 PRKCA 5
MMP9 14 CDK4 4
HGF 12 TOP2A 4
PTGS2 12 XIAP 4
ALB 11 MPO 4
ERBB2 11 IL2RA 3
MDM2 9 PECAMI1 3
MMP2 9 HSPBI1 3
CDKN2 8 NFE2L2 3
MMP1 8 TOP1 2
IL2 7 NUF2 2
ERBB3 7 BCL2 2
MMP3 7 TEP1 2
MET 6 OPRM 1
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260 R @ WY c-myc/skp2/fbw7a
hdac1/hdac2 i % 5 5 40 f b 1o 4607, 32 Fad
] Notch 155 5188 2 51 A /) 248 6l fr e 400 i 45 B
2%, w3 12-8 2 E BT A /N0 f s
h460 A T4 28290, 5 “yEPE Aoy - -
W 2 (R g g b, R I i 7R e 1 B A
ZHEMMPIIETE . FITIAHIE. GO i) “AM
AR OB, BN R A T A MG A T
VT Aoy AR IR BT, FRRTE S A
PU T e 0 4 FH 5 U8 7 28 P P 4 B RT OR O  UD A
Ko WAL, RINTE Mt G 70 e 30 A0 I A A
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YIAH% U0 C-T network-1 1 C-T network-2 ¢
RO HHE A AKT1. VEGFA. PRKCA. KDR %51
S5 EAEs. RN EMBRERKIHEX. ALB 312
Dhge 2 5 Ml i85 ., MMP2 o] Uik
MAEW A5, $8 T8 & 7o B 4F AL S
AIRE S ORI IEH M 40 . B 580 M DhRE . 411
1] it e 1) o I/ 8 0 P % L. [ B 00 1) ik 988 46 23
A M AR BOR % . FEIE & R sk &9,
R R L2 B8 40 I RS T 1 B R TRl R AL
I8/ Lewis Ml /s BRBEAY o Bl i 5| S 1B B AL
FLCILZELEE0-31 e JLIR AN =] VT AR B & 254 ]
DL S 3 EMT A1 EGFR 45 B4 5 38 % PH b
gl ok sy SN N =S B AR a2
] DA N i e 200 Y 0t 2 P B 2B K IR T 1 3Rk
A A= B3, BL A FE 4 R AR ARG A A AT g
T ORI IR L N R A B . A B
34X, TR) B S 0 s i e 200 L A N R A K LT
() 2 AR i s DXt AT R FE e AR o b4k,
B-75 ES WE il DURE, (I AE0E & 5, PRGOS . B3R AR
BibE, PioIA R, Degreel Jy 38, Degree2
N 4, HFfEESEFR N PTGS2. OPRMI1. BCL2.
PRKCA. B-%r & B pufitife (ot 78 i R G i,
A PR BAH G 9T, (H A B AL E & 2
TELE BB v PP B B . BR 2SR 2 R
%57, Degreel SN 23, Degree2 N 6, H[ilifg s
N PPARG. PTGS2. MAPKI. CDK2. TOP2A.
CHEK1, [FIFEAR DL R Z0EE P A OCRIE . Fa7m
AT LAGHE i 77 19X 2 F B A 20 A T o A
KTt

EFEE R AA - R N 2%
BT 38 ANIEMA 7 5 B i AH G ) E 2L
R, REOTH N 4 2%, B REMBMGEH. o
. PT-FI%: BCL2. PPARG. AKTI. VEGFA.
MAPKI . MMP2. PRKCA. BIRC5. EGFR.
CDKN2A. MDM2. XIAP. MET 2. %5 -2k 51l
B AKT1. VEGFA. PRKCA. KDR %,
RGN 225 R FA O TOP2A.
CDK2. CDK4. XIAP. HGF %, 50K 5 RhE &
M AH5%: PRKCA. CXCLS. IL2. PECAMI1. IL2RA
2, G54y 2 N IF) Degree 18 PA N PPI 2341 K31,
KA FESE5MMEIGE . 24, TR
B . 1 PPI 0MTH, Degree 1H B =i i) JLN4E
B (AKT1. VEGFA. EGFR. ALB)¥J 5 Il % IhfE

R E BACR I 26524 2020 4E 4 55 37 55 8




HUIMK, fRnTEE R buEE R T 54
ML IETE . oA FTSHSCAN, I8 5 I A
DIAA O o 35 Fili A 57510388 ok 1 2 1 A8 o e 00 ) i e 11
YEFHA Ry it — 5T .

£ KEGG &7 Hre, A AR KI5
S M (VEGF signaling pathway)ti At T-1R 23 1)
B . MAME S ZL I (Focal adhesion). p53 15 il
% (p53 signaling pathway). ErbB 15 5 i ¥ (ErbB
signaling pathway)55 tH /2 = 2 & S 115 Sk, 18
71X B8 B TT R LR T it R B e R A AR
FH o B 55 DRI 0 1) L /N e PR V8 97 vh oA L
(7 %Y, £ p 6 B 5 38 B A il AT T 24 Hh
& HEAEHPY, By s i N R A KT S
P it AR A I S 4 07, il pS3 55
TE BRI 2 o e i JE DY, Hoque S8 PN e T
e/t it ExbB % OB i, BRI
LR A KR 7 324K 15 7 (anti-EGFR  therapies)tH
Ko PLEREFTES 4G5 AT LAET 0 X B6 45 5 3l i ik
A7 1 it 7T I e AL 1) R AH SCBIE 9E

g ERTIR, AHEITR H W 25 25 #2118
SIAT T A TR T R ) 24 R 5 e AN A
(AR FAMLA o G I 3 P 20 - B -5 7 X 4%
AT, RIMARBEZR. MR, FExR. L
Ay, BRRR. RXT. p-AHEE. HER. KE
W 45 2 0 i G 7 0 o ) OB s AKTL
VEGFA. EGFR. ALB. BCL2 %52 i & 55t il
Jors R OC SR 8L A o — A AT R IR Ty e 3 R A O
BESNT, wEaREMEFITEE 2L, 28
RN e /8, e At A ML R T, e 4 4
¥, WMImE LM, Z5IERIE
RS R DU AR A, T ) 45 SR 5 il i
IS I KR — 5. ACHIF 9 45 R mT 45 G VR 4H i
XHE G HPLC 488U EESE i, #—P4 e
A58 3 5 il 70 i B A T B s o A T
A S0 A A 5 110 TP 28 455 Y 3 AN R 58 4 H 7
AE AR NARGL,  RIE 77 i — X i 15 45
AT 25 30 L e 0
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