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Hongqu Fuling Tablets in the Treatment of Dyslipidemia
Based on Network Pharmacology and Molecular Docking

WANG Liting, WANG Chengxiang, XU Guang, FANG Jie, SHI Wenjun, GUO Ywying, QIN Ming, LI Yanling, MA Qun"
Beijing University of Chinese Medicine, Betjing 102488, China

Abstract Objective: To discuss the material basis and the mechanism of Hongqu Fuling tablets in the
prevention and treatment of dyslipidemia based on network pharmacology and molecular docking. Methods: We
retrieved and screened the active ingredients of the tablets from TCM, BATMAN-TCM, and CNKI databases;
predicted the potential targets for the active ingredients using SwissTargetPrediction; we collected the targets
related to dyslipidemia from GeneCards, OMIM, and TTD, DrugBank and DisGeNET databases, analyzed the
protein-protein interaction using STRING platform, and constructed network of efficacy and action of the tablets,
screened the core ingredients and core targets of the medicine via Cytoscape 3.8.0 software; GO and KEGG
enrichment analysis of the potential targets were conducted via Metascape platform; Autodock Vina software was
applied to validate molecular docking. Results: All 144 active ingredients of the tablets were obtained, involving
126 targets of active ingredients, 2273 dyslipidemia-related targets and 383 common targets; the main active
ingredients contained Monankarin A, Ergotamine and others, the core targets covered MAPK14, AR, MAPKI,
EGFR, GSK3B and others; the pathways included AGE-RAGE, thyroid hormone, ErbB, chemokines, HIF-1 and
VEGF; molecular docking displayed that target protein could form strong bonds with the main active ingredients.
Conclusion: Hongqu Fuling tablets could prevent and treat dyslipidemia via multi-ingredient, multi-target and
multi-pathway.

Keywords dyslipidemia; Hongqu Fuling tablets; mechanism; network pharmacology; molecular docking
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TEPE RS HEAT 431X 5 i 456 36E (keal /mo1) Monapurfluore B EGFR, a, 8~Hydromonacolin
AERAL, T 25 & PEBR AT, 6f 455 2 RE <-40 keal/mol Q5 AR, M FH Pymol A A BAN AY, J5 T W,V 4 6f
M4 ST R, Wk 4. H A g5 S PERE R U 142 Bornm B, WE 7.
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EGFR
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Non-small cell Proteoglycans P

lung cancer in cancer patiiey in cancer resistance

B6 “VEMR-RA-REFEE
®2 “UHMEER-MEFERORS RBINEERER

e T Fr K Degree BC cc

HQ31 Monankarin A &= 23 0.017 0. 440
FL19 Ergotamine Xk 19 0.017 0. 429
HQ36 Monapurone C &% 19 0.013 0.429
HQ44 Monapurfluore B & 19 0.011 0.419
HQ25 Monascorubramine & 19 0.019 0.426
HQ5 Monacolin S Monacolins 19 0.009 0.413
HQ40 Monascopyridine D &% 18 0. 015 0.418
HQ17 a,B-Hydromonacolin Q Monacolins 17 0.008 0.394
HQ2 Monacolin L Monacolins 17 0.010 0.419
HQ16 a,B-Dehydromonacolin S Monacolins 17 0.008 0.423
HQ47 a-Linolenic acid HHLE 17 0.014 0.421
HQ65 Peroxymonascuspyrone Hit 16 0.014 0.413
HQ11 Dihydromonacolin L Monacolins 16 0.011 0.426
HQ26 Monascorubrin &= 16 0. 005 0.396
FL4 Cerevisterol HAth 16 0.010 0. 424
HQ34 Monapurone A &% 16 0.009 0.413
HQ33 Monasfluore B &% 16 0. 006 0. 396
BZ6 Hinesol At 16 0. 008 0. 399
HQ19 3B-Hydroxy—-3,5-dihydromonacolin L Monacolins 15 0.008 0.426
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®3 “UHRETR-MERE%UERER

H4 Bk F#E Uniprot ID Degree
1 Mitogen—activated protein kinase 14 MAPK14 Q16539 55
2 Androgen receptor AR P10275 51
3 Mitogen—activated protein kinase 1 MAPK1 P28482 44
4 Epidermal growth factor receptor EGFR P00533 41
5 Glycogen synthase kinase-3 beta GSK3B P49841 41
6 Mitogen-activated protein kinase 8 MAPK8 P45983 41
7 Protein kinase C alpha type PRKCA P17252 38
8 Dual specificity mitogen—activated protein kinase kinase 1 MAP2K1 Q02750 35
9 Estrogen receptor ESR1 P03372 35
10 Vascular endothelial growth factor receptor 2 KDR P35968 35
11 Glucocorticoid receptor NR3C1 P04150 35
12 Tyrosine-protein kinase JAK2 JAK2 060674 33
13 RAC-alpha serine/threonine-protein kinase AKT1 P31749 31
14 Matrix metalloproteinase-9 MMP9 P14780 31
15 F"hosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit alpha PIK3CA P42336 3
isoform
F4 BEOSTEEURD D FXIREE

o ‘ ELERE o , ZEE

RER KT = (kcal/mol) RES RS R (kcal/mol)
MAPK14 HQ65 Peroxymonascuspyrone -47.698 | MAPK1 HQ6 Dehydromonacolin J -41. 840
MAPK14 SHZ6 Caffeic Acid Dimethyl Ether —-47.279 | EGFR  HQ44 Monapurfluore B -46. 024
MAPK14 HQ69 Genistein -45.606 || EGFR  HQ69 Genistein -45.606
MAPK14 FL19 Ergotamine -44.769 | EGFR HQ36 Monapurone C -44.769
MAPK14 HQ44 Monapurfluore B -43.932 || EGFR HQ65 Peroxymonascuspyrone -44.769
MAPK14 HQ6 Dehydromonacolin J -40.166 | EGFR SHZ6 Caffeic Acid Dimethyl Ether —-43.514
MAPK14 HQ17 «,B-Hydromonacolin Q -40.166 || EGFR  FL19 Ergotamine -43. 095
AR HQ17 «,B-Hydromonacolin Q —42.258 || EGFR HQ6  Dehydromonacolin J —-40. 585
MAPK1 HQ65 Peroxymonascuspyrone -49.790 | GSK3B HQ65 Peroxymonascuspyrone -47.698
MAPK1  HQ69 Genistein —48.953 || GSK3B HQ44 Monapurfluore B -47.279
MAPK1  HQ44 Monapurfluore B -48.116 | GSK3B HQ69 Genistein -45.606
MAPK1  SHZ6 Caffeic Acid Dimethyl Ether —46.442 | GSK3B HQ36 Monapurone C -43.095
MAPK1  HQ36 Monapurone C -46.024 | GSK3B SHZ6 Caffeic Acid Dimethyl Ether —42.258
MAPK1  FL19 Ergotamine -45.606 || GSK3B FL19 Ergotamine -41. 840
MAPK1  HQ17 «,B-Hydromonacolin Q -43.514 | GSK3B HQ17 «,B-Hydromonacolin Q -40. 585
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s

HQ65 act on MAPK14

HQ17 act on AR

HQ44 act on EGFR
H7 ®EAH5EREMKS> T HET EHE
3 e AR OLRERYE R e g s A hEs 2y

o AR LAE A AR A 5T A 26 L I e P9 897 e B RE A7 ARy 2 A, v 2 BT R R R

Ab%
s

HQ65 act on GSK3B
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AR R R RGEY S B, H A
Su P AR VERE SRR 4R 7 TR 25 2 5 2 oy kI
PR T N B8 | ) B &2 5 FCATL 1 N FE BH2E Y
W, N A AR R IR TSR AL T g

AHIF 5 24 24 B 22 FI0 R B AT AR 2 R )
+ B 3G M B 4> N Monankarin AL #E M i .
Monapurone C.Monapurfluore B.ZL HH 41 %55, A%
SR JE L Monacolins. 2L B E R A VE AN
F, B HBEFMARER , 1X 5 SEU0 24 B 0T T 45
2 27 i 32 F ¥ Monacolins FI4T il 4 2%
R BA B AR AR, 2 H A D et 20 ih = 2
(9 1 2H 7 o 40 ZHOU S5V ask vy g oK £ KRR
R I, 1 RRr il 8 28 ] i ik 240 13 HE K CF
FEHN G AR o & FRURA R Bl A8 M R e e B AR 2R
L, 38 BE A 3E A [ B . = Pk JE b R RE VT 2 i
. B iE A PR 9 3R B ,Monacolins A fgi@ T F
W I B 1 I ARG 2% B2 I B 11 32 7 mRNA Rk,
T S8 /N BRI ¥ HDL-C 7K °F , B A 1L 3 TC. TG
LDL~C 7K *F~ , T R =45 M g 7K P o AT 50 43 F X
g JR M, ALt R a0 g 1 A 5 5 R
EASA R 2 AR — R Sm 50, ik R
i P b, A v A 90075 T A H Y 2%
24 B A2 TR R B3 A1 e 21 i AR B Th 3k i 28 v
HERBEER, - 704 R B IR H 5 MAPK14,
MAPK1.EGFR.GSK3B #0285 1 A5 R iF45 & /1, (547
Tt — D SIS IR

AT R RD, 4 MR AT REE A T
MAPK14.AR MAPK1.EGFR.GSK3B 2% 32 MM Z 0o #E 2 .
MAPK 14 (R 1 p38—o0) 2 L 1) 2K 14 J5 /& MAP 354 il
KGR — 1, 2 54 365 b % s R
BEZ MR, Z1F 5 NI R 1H AL 5 240 A%
PN ) A . BRI, e I L KRR A
MAPK 14 \MAPKS 3 [K| 3R 3k &1 , 3 1 42495 75+ Pl Al
T 1 MAPK 14 \MAPKS JE X 2 128 , PRI LG 30 15 MAPK 14 %
K ] ORE AE 8 U AT I IR K PP . R 2k
(androgen receptor,AR) 5L, 5 & E =K
P A 50 B DDA OGP . EGFR J& 3R 7 B K
IRl F- 52 AR (HER) FR R A 2 — ) iz 53 A T IR 7L 3
V2 MO 2 T, 7F 40 A A 3 O R rp R 4 LR T A
F 5 AT 328 BT 40 g TG AE [ B% L LDL & &Y. #F 7T
00, M K A RE % 8 i K EGFR % R 1L 7K
S, $ 1) HMG—CoA i 14 , 338 1y PR A v i Tk 8 /0 B
P TC 7K 5 DTG 5 442 B8 I i A

AT FE GO FKEGG 45 R o , 4L th AR piie
I g 5 % 5 AGE-RAGE . IR iR 2 JErbB. #a{L [H
F HIF-1.VEGF &5 5 1l B AH OC o B J Bl S fh 2%

Kre¥)(advanced glycation end product,AGE)
55 32 A RAGE 2 55 JIIL ¥« v JEL ] 5 i 55 A1 = 50 fik
I A5 1 2 JE ), AGE-RAGE A A 5 i JIH [i6] 5 Ifn i
SHE B KR ARG 5 2 Pl A2 BRI R
52 ARG o Re i i 1 15 R 07 AR o kH DX g A
JRE 77 e AR R K T 2 S ¥ 11 1K) 448 S AL ok i T Mg ot

AR RS . TR, e PR HOR IR

SEAR 1771 55 BTV A AL T AR BE R B G JIE [ 1

i 35yl = 8 K AR A K R AR

5 5 A T 1 (hypoxia—inducible factor 1,

HIF-1) /2 AR S A 85 3 I 1) 5% 8 7 s R 1, HIF-1

- I B R A A I O TR 4 AR AT S AT B
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62 NN T o N [ 7 e e

FUA Y, G R LR P R ECY) T RE B A I T I

i » S SR BT AL BE 0 AT SE B TR e v

AL P R A5 R Tl e
25 L RTIE , AT TN ] WY 248 25 PR 22 45 5 0 T
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