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Explore Potential Molecular Mechanism of Gegen Qinliantang in Intervention of

Atherosclerosis Based on Network Pharmacology and Molecular Docking
ZHENG Yi, GUO He, LUO Xi, WANG Yan-jie, ZHAO Dan-yu, FENG Xiao-fan, LI Bao-kun,
WANG Jing-yu, ZHANG Lin, LIU Yu-xi, YU Rui’, MENG Xian-sheng
(Liaoning University of Traditional Chinese Medicine, Shneyang 110847, China)

[ Abstract]
Qinliantang (GQL) in the intervention of atherosclerosis (AS) based on network pharmacology and molecular
docking. Method:
Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) ,

Objective: This study aims to explore the potential molecular mechanism of Gegen
The active components and targets of each medicinal in GQL were retrieved from the
and AS-
related genes from 7 databases. Thereby, the anti-AS targets of GQL were screened out. Cytoscape 3.8.0 was
employed to construct the "component-target" network, and STRING the protein-protein interaction (PPI)
network. Core targets were screened out with CytoNCA. R clusterProfiler was used for Gene Ontology (GO)
term enrichment and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment of target genes,
which were then visualized. Finally, molecular docking of the top ten active components with the core targets of
AS was performed and the binding affinity was compared with that between atorvastatin and the core targets.
Result:

retrieved, and 48 core common targets were screened out. They were mainly involved in the GO terms of nuclear

In the end, 150 active components of GQL, 20 289 AS targets, and 213 common targets were
receptor activity, ligand activation, and transcription factor activity and the pathways of fluid shear force and
AS, advanced glycation end products-receptor for advanced glycation end products (AGE/RAGE) , interleukin-
17 (IL-17) ,

related to AS. The molecular docking results showed that the effective components of GQL had high binding

tumor necrosis factor (TNF) , Toll-like receptor pathways and other signaling pathways closely
affinity to core targets of AS, and the binding affinity was even higher than that between the atorvastatin and core
targets. The five groups with high binding affinity were puerarin-TNF, baicalein-inducible nitric oxide synthase 2
(NOS2) ,

new ideas for further exploration of this classical decoction.

puerarin-NOS2, and formononetin-NOS2, wogonin-NOS2. Conclusion: The above result provides

[ Keywords] Gegen Qinliantang; atherosclerosis; network pharmacology; molecular docking;

mechanism
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1 ## AR O I BE A 1) 2D 25 44, i i Chembio3D #% 4

Cytoscape 3.8.0, R (x64) 4.0.3 ., Strawberry Perl
5.32.0.1., PyMOL 2.4.0. AutoDockTools 1.5.6.
Autodock vina 1.1.2 Ligplot 2.2 ¥4 ; 24 R Gr 24 B
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tcmspw. com/tcmspsearch. php) , UniProt ¥ #& /&
(https://www.uniprot.org) % .
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F1 GQLAVHBHBEMRSER
Table 1 Information table of 40 active ingredients of GQL

53T 4 259 53 OB/% DL
MOL004924 E 7§ %% 4099  0.95
MOL004988  kanzonol F 32.47 0.89
MOL005018 xambioona 54.85  0.87
MOL002668 M 3 % 3% fi 45.83  0.87
MOL001458 & 7% il 30.67  0.86
MOL004948 S5 H i 44.70  0.84
MOL002904  /NEEIZ A 36.68  0.82
MOLO004953  H REH 2923 0.82
MOLO004917  # H BT 3725 0.79
MOL002907  #JHK1F A_qt 104.95  0.78
MOL000211 T F#&if 5538  0.78
MOL005001 H® T H 50.10  0.78
MOL002897  3&/NEER; 43.09 0.78
MOL001454  /NBERK 36.86  0.78
MOL002903  (R)-Zfb/NEEm 5537 0.77
MOLO013352  H#A(11H 4329  0.77
MOL002935 &5 1f 29.53  0.77
MOL000449 & ¥ i 4383  0.76
MOL000263 ST 29.02  0.76
MOL000359 7 ff B 3691  0.75
MOL000358  B-7+ f§ I 36.91  0.75
MOL004901 I H B K2 qt 27.79 075
MOLO004903  H#Af 65.69 0.74
MOLO004897  H R4 J2_qt 2830 0.74
MOL004891  shin-££48 % 80.30  0.73
MOL002894  /]NBELT i 3574 0.73
MOL004805 1L & AR (A — & 3 1 31,79 0.72
MOLO004963  24-F3 L H H K R 24.17  0.72
MOL005013  18a-#23LH Rk iR 41.16  0.71
MOLO012297 HRE 24.03  0.69
MOL002311  #7 H % 90.78  0.67
MOL003629 K1 I0-4, 7- 4 & B 11 4727  0.67
MOL004904  H Bk i 77 & 32 80.36  0.65
MOL000785 ¥ Bl & B 64.60  0.65
MOLO000762 £ — Bl A 3536 0.65
MOL004959 - IEF T HE 69.98  0.64
MOLO004889 HH EH F3_qt 2753  0.64

MOL004824  (2S)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2, 3-dihydrofuro[ 3,2-g Jchromen-7-one  60.25  0.63
MOLO005008  H & #F [{il B A 4128  0.60
MOL005007 HEHHEHEM 72.67  0.59
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KO HE S, i CytoNCA ffi 14 b centrality (Y 7> 4k J&
F1 00, e (3 8 )5 B AR AT 48 A% LB A, 4N
it JE 30 B AR B 1 (CDKL) ik 8 Ak 4 Tl A 35
B W) S 52 K y (PPARG) | Bt K 25 11 fiff -3 ( Caspase-
3) E W T 1(RASAT) B 40 il ik 17 98 -2 (Bel-
)M A 1(BCL2L1) R A KW FZ K (EGFR)
C-X-C % J¥ # fb I + 8 (CXCL8) . CXCLI10,
CXCL2. &l W1 % 11 A2(CCNA2) . £ A K HF
(EGF) | J5 J 3L [ K (1 (FOS) | % & R i il 52 14 2
(ERBB2) . TP53 . # ™ i £} 40 it %8 #E A 1 (RB1) |
NFKBIA | {5 = % T Fl 5% 58 B0 7 3 (STAT3) |
STATI ., 141 A % -4(IL-4) | IL-1B 22 2L )53 1k &
M 3(MAPK3) .MAPK14 MAPK1.MAPKS . #
b F 2(CCL2) | B % 4 f 98 s B 9 55 B [R) R 9
(MYC) . Il % N A K I F A(VEGFA) KA 757
N ¥-1a(HIF1A) 40l ] 1 % D1(CCND1) S #0 i
fiE X 52 1A A(RXRA) . RXRB 4K i /i B1(Aktl) M
W AZ K T(ESR1) M R FE I+ (TNF) 5 41 JA 1)
AR (A H7) 1(CDKNTA) (48 3L &
H i#-9(MMP-9) \Bcl-2  V-REL [k P Bz 184 A= 5 75 98
SRR U5 A(RELA) ik 501 Wy i 4 1 58 0 V06 32
& a(PPARA) % 3Z AR L3I [ F-2(NCOA2) | J5i i
[ % H (JUN) \.NCOA1, Caspase-8 . & 1 #{ fiff Ca
(PRKCA) . PRKCB . NOS2, J& #] & & ##i - 34 i 2
(CDK2) .5 %68 % IH % 3Z /& M2( CHRM2) .

3.6  GQL 2 ¥ i -AS T fig M 3 % 1) & 45 43 #r
3.6.1 GO }¢ KEGG & % /- #i #E#%. BiocManager
i clusterProfiler £ i m 7 5 Bl K 5 43 6 A 0 #+%2
BA 31, BB TVER , D AE OB 58 3, SRR ik DR AN 3k
4 Ty RE % (0 G5 3 o B S Rl R AR Ak BN 38
£44 213 4> GQL A YT AS M1 I HE 5 34T GO 13 B
K KEGG iffi # & % 0, 45 R R GOERT . 5
CCAHH L (P<0.05) 45 HAL A 814, 5 BP M X (P<
0.05) 125 HILA 2 4214, 5 MF H & (P<0.05) 19 5%
H 34 256 1~ ; KEGG 73 #r (P<0.05) 19 18 g% I A 178
A, DL 1G5 L R B0 b A

3.6.2 GO LM 7 Hrili GQLIRYT ASHY
E A A5 rb Xt 25 3 1) R A0 BT b 2 S 38 1 I g
Kkt B 22 5 1 5 0 25 46 BP R 4R R i ; CC
R 0 R A 1Y T A R B A, RV 45 A Bl R
DX 55 /70N [MT (28 B B CRE B ) IR Z 5 76 MF oY SR 7R
= OREcE £ 2o S e S U B N IR N R
e S S B A

3.6.3 KEGG & &4 GQL WY s F 2

ETETMRBT V) I 5 AS W A S A0 2 7=y B L 2 Ak
(AGE/RAGE) .IL-17.TNF . Toll £ 2% f& (TLR ) il %
G5 AS K RBUINAE T, BRI Z Ah iRy — 2k
i 958 3 [ K P 3 s AR O P 5 o A B L 5 5 AS
VIMC Z Rl all i 9 7 DD RE 2R 1 55, n 22 2450 b
&K % (MAPK1.3.4.8.10, 14 %) JE i 4
J& & H W (MMP-1.,3 %% ) (TNF | 1 40 ifg £ 38 %
(IL-la IL-18.1L-4 %5 ) .PPARA . 3 2 4l il 4= K K 7
Z R Z % (EGFR ,VEGFR %) . — AL & & B %
(NOS2.NOS3 %) 5 5 15 5 5 i S ¥os I 1 ik
(STAT1.STAT3 %) . #afb I+ (CCL2 %) . & M R K
M i % % (Caspase-8 . Caspase-9 55 )

3.7 S FxbEE

3.7.1  GQL WAy BUARGRBE AL 2.7 300 F 7 ik ik £
Bic 44 UL 2 2 ; Dk PubChem £ 45 J5 K2 960 1k T- % 3J B
X R 0 /N 4 T EC AR, I 55 BT FE ARl T AT HL R
B FC AR AL TT 2D 2544 UL 3 5t R B A e

®2 BERBREPRIER—K

Table 2 List of Chinese and English names of ligands after

screening

i A% 95 3C 44 Bk T4 R
quercetin it e 2%
kaempferol 1L 2% 15
puerarin BIRER
wogonin WEE R
7-methoxy-2-methyl isoflavone 7- AR -2 - T L S
naringenin il Kt 2%
baicalein AR
formononetin J AR AL R
licochalcone A TR A KR A
isorhamnetin FRER
atorvastatin BTFE AT

372 o TR K AR T 4 Autodock vina
L1255y F X 3 )5, 45 B 4 P v 40 e A4 5 22
WEAZEE A G, \ T AP 7-methoxy-2-
methyl isoflavone 7E Pubchem X H: Al #f ¢ W 3 TG %
A 4 B G35 0 2D S5 48 52 AR SCOF | OTE s B — 20 X
TR o AT OB R R A 9 v 243 1 A A3 T
A BTHE A TT FCAR 5 6 4 A SZ AR X HE A 1B 1 o
A4S R 37 A4 ) 42 45 R BRI 3R OR 4 T A5 A
a8, 28 HAE AT BEPE B 5, 455 g <-5.0 keal - mol!
B} 45 & B4, 45 A fiE<-7.5 keal - mol 45 & 9 k:
T R A RE R R S AL AL A ARi] , il 2 B
. 55 .
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R E-TNF, #E% £ -NOS2, & H £ -NOS2, -4l f£ % -
NOS2, ¥ # % % -NOS2, Ll PyMOL. Discovery
Studio 2019, Ligplot+#K {4 X £z 45 5L vl 4L Ak 4b 2
SEIR R R 3,

x3 HHFUEMSSRANELE SR
Table 3  Table of binding energy of active ingredients of

traditional Chinese medicine and target point keal-mol!

e 1A\ 52 {4 TNF STAT3 ESR1 CCL2 NOS2 VEGFA

ik e R -92 -82 -72 -82 -9.6 -6.7
e -92 -80 -81 -7.8 -97 -6.4
A -103  -72 -69 -84 -100 -72
W R R -87 -73 -91 -7.5 -9.8 -6.6

T-HE 2R - - - - - -
S 2 i
filt Jiz & -88 -78 -9.0 -7.6 -9.8 -6.6
WA E -9.1 -76 -88 -83 -103 -7.0
RIS R -87 -73 =73 -8.0 -10.0 -7.3
R R A -8.6 -64 -6.6 -57 -74 6.1
SRER -92 -82 -7.0 -8.0 -9.8 -638
BT HE AR AT -6.0 -71 -69 -87 -102 -73
4 itig

AW 5T 0 4% 25 32 1) 7 i i i 2 BRORD R
K L P RE 519 B B Y GQL-AS AY 1 4 -9 s #0
SURA SCAT B, AT 26 4t K At B, WL T 22 O b
R T T A A RBUR A Z ) B R RN 25 S I
WU B4y 55 9 98 0 B AR AR B TR T R R
ZIAAE S 2RI oy F M 4T

GQL & Hi 4 Wk 25449 Ji 19 52 05, B T 1 b 25 1 41
A 2 G PR LA e 22 A TR A, DRk B2 O I
XFAS WG 7 AE A & B0 — D R faf e &, —
E A7 TEAH B 2Z 0] 9 B R B 22 it 22 40 A
FERRE R . AS 1 EBRHLZ — & ML A 958 i 2
FENKIE A & 2R 2 0L, 5 T AR I SO 2 2%
ik S AS 9 EE R AL Z — 1 GQL RE ¥ i FH 1 4
B, H T T AS B TE ML RAF IR o

A HIF 5% 35 07 26 ) GQL 43 5 AS 1Y 38 48 #E 45
2134, 20 0 fe K 345 48 MEH B O HE S A
TNF | IL-18 . #% ¥ 5% A ¥ (NF) -«B . STAT3 . CCL2,
VEGFA \NOS2 % . CCL2 AJ DI (9 40 g 25 17 7%
2 g K BE , 118 15 4 0E 40 B 1Y 3B e, AR AR Y I 4
s ] RN, H CCL2 5 AS AH 56 0 I 45 958
95 B T R G R YD, O DB IR 2 B2 A BE R T
AS AL TR P CXCL2 L B —Fpsi A Stk

. 56 .

PR, A2 2 v 1 b 200 B ) 55 4 UORY B, DA T A2 1 AS
BEH A A o HL L RE 76 IR ik 0 A P i 8 T R E
JnE AS R AR . AN TR L i SRk & &
B WL M 452, STAT3 J& STAT %1 1 1 % A
DV Z— 6 AS S g3 )iz, Al DL A A g i A R
A KN HE AT 3 5 S RS B KT R A
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