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ABSTRACT: Objective Using network pharmacology to analyze the molecular mechanism of Liuwei Dihuang Pills in
treating coronary heart disease. Methods Obtained all chemical constituents and targets related to 6 traditional Chinese
medicines in Liuwei Dihuang Pills from the Traditional Chinese Medicine Systems Pharmacology Analysis Platform (TCMSP).
Cytoscape 3.2.1 software was used to construct a network map of compound target interactions. TTD, Drugbank, and
DisGeNET databases were used to screen coronary heart disease —related disease targets. Venn analysis of coronary heart
disease targets and drug targets were performed to screen out the common targets. Protein—protein interaction (PPI) network
model was constructed by STRING platform. Gene Ontology (GO) enrichment analysis and KEGG pathway enrichment analysis
of common targets of diseases and drugs were conducted by DAVID (Version 6.8) database. Results A total of 43 major
components of Liuwei Dihuang Pills and 85 key targets related to the treatment of coronary heart disease were screened. The
targets are mainly related to the regulation of lipopolysaccharide metabolism, inflammatory reaction, cell division, cytokine
activity, DNA replication and transcription. Treatment coronary heart disease by participating in TNF, HIF -1, PI3K/Akt,
Estrogen, TLRs, NF-kB, ¢cGMP-PKG, ¢cAMP and other signaling pathways. Conclusion This study explored the possible

mechanism of Liuwei Dihuang Pills in the treatment of coronary heart disease from various perspectives, and revealed that
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Liuwei Dihuang Pills has the characteristics of multi—component, multi—target and multi—channel treatment of diseases, laying

a foundation for its clinical application and further study of its pharmacodynamic mechanism.

KEY WORDS: Liuwei Dihuang Pills; coronary heart disease; network pharmacology; molecular mechanisms; biological

processes; signaling pathway
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75 PubChem CID k&Y 7 TR OB% DL I
Ml 12303645 R Gitosterol) CollsO 414718 369 0.8 ;A;ﬁ&m{g ‘
SD‘SZS?‘Z Y 5280794 WA (stigmasterol ) CuHisO 412702 438 0.8 ?&iﬂﬁmg*% :

S7-3 5282184 | /\Afk 4% (mandenol ) CpHs0, 308.506 42 02 158

SZ-4 6371716 WEJFREA (ethyl linolenate ) CoHyu0, 30649 46.1 0.2 1ZE8

SZ-5 457801 poriferast—5—en—3beta—ol CHsO 414718 369 0.8 114 8

SZ-6 33934 ABIK HIR —52E 1R (diop) CHy0, 390564 43.6 0.4 i 3501

SZ-7 5363269 R 41 (ethyl oleate) CypHi0, 310522 324 02 e

S7-8 442659  [4#E 1 (leucanthoside) CpHu0, 462407 321 0.8 L2 B

S7-9 222284 P-4 i ( B-sitosterol ) CxHxO 414718 369 0.8 Lz

SZ-10 5366013 i;‘?:a%r::’ 18-pentamethylicosa=2,6,10.14.18= y = 34067 334 02 g4

SZ-11 46191017  cornudentanone C,H3,05  378.509 39.7 0.3 148

SZ-12 5318214  #FETEAEE (hydroxygenkwanin) CeH,0s 300266 36.5 0.3 B

S7-13 259991  =FRALMEIRE I EER N EE (telocinobufagin)  CyuHy0s 402,531 70 0.8 2B

S7Z-14 72340 lm’%thigﬂf:ﬂ/l\‘ﬁﬁﬁ(letrahydroalstonine) CyHyN,O; 352.434 324 0.8 128

FL-1 10743008 A CyHiO,  470.694 309 0.8 bress

FL-2 12309443 S ALAAL TR B(trametenolic acid) CyHyi05  456.711  38.7 0.8 REE

FL-3 10181133  PPELE HS B (cerevisterol ) CxH,0; 430673 38 0.8 %

FL-4 5283628  ergosta—7,22E—dien—3beta—ol CxHiO 398675 435 0.7 xE

FL-5 5351516  Zff & it Ak (ergosterol peroxide) CyHuO5;  428.657 404 0.8 REE

FL-6 73299 ﬁ%%%ﬁﬁﬁ(hederagenin) CaoHu504 472.71 369 0.8 RES

7ZX-2 14036809  PRIEEL B FLZ RS (alisol B monoacetate) CyH50s 514746 356 0.8 e

7ZX-3 16B—methoxyalisol B monoacetate - 54485 356 0.8 e

7X-4 15558620 {5 EE B(alisol B) CyHis0, 47271 36.8 0.8 e

7X-5 14036813  PEIGEE C(alisol C monoacetate ) CpHy04 528.73 33.1 0.8 G

7ZX-6 6436630  MEiHIR B H Y R (1-monolinolein ) CyHyxO, 354531 372 03 R

7X-7 14036811 B CpHs0s 514747 356 0.8 e

SY-2 6443896  hancinone C CuHxOs  400.471 59.1 04 g

Sy_3 24—Methylchf)lest—5—eny]—3belta—0— 3 40076 376 0.7 1125

glucopyranoside_qt

SY-4 173183 il (campesterol ) CxHiO  400.691  37.6 0.7 [ITEz]

SY-5 5281326 St R (isofucosterol ) CuHisO 412702 438 08 ITE2)

SY-6 #INZG AT C (dioscoreside C_qt) - 44472 364 0.9 12y

SY-7 99474  EFTEF K (diosgenin) CyH,0, 41463 809 0.8 g

SY-8 5495928  AIDS180907 CyHu0s 394423 453 0.8 1y

SY-9 5997 CLR CyHeO  386.664 379 0.7 1hzy

SY-10 5320621  FEE TEERE (piperlonguminine ) CHNO; 273.332 30.7 0.2 112y
SY-11 712316  fEMEFAZR[(-)-taxifolin] CisH,0, 304254 605 0.3 12y
SY-12 122159 W XUEE I ( kadsurenone ) CyH,,05 356.418 54.7 04 1124

MD-2 64971 T F#F i (mairin) CyHgO; 456711 554 0.8 P

MD-3 5280863  LIZ% M) (kaempferol ) CisHpOs  286.239 419 0.2 LaRaY

MD-4 9064 (+)-JLZERR [(+)-catechin] CisHuOs 290271 548 0.2 P}

MD-5 2177166 >~ (4-methoxyphenyl)=2-furyl] C6HuN,05 312281 434 0.3 HP R

methylene]| barbituric acid

MD-6 5280343 it 1 (quercetin) CisHpO; 302238 46.4 0.3 H PR

A (2R)-2-[(3S,5R,10S,13R, 14R,16R,17R) -3, 16-dihydroxy-4,4,10,13, 14-pentamethyl -2,3,5,6,12,15,16,17-0c—
tahydro—1 H-cyclopenta[a]phenanthren—17-yl]-6—methylhept—5—-enoic acid

B:[(1S,3R)-1-[(2R)-3, 3—(1imethyloxiran—2—yl]—3—[(SR ,85,9S,10S,11S,14R )-11-hydroxy—4,4,8,10, 14-pentamethyl-
3-o0x0-1,2,5,6,7,9,11,12,15,16-decahydrocyclopentala|phenanthren—17-yl|butyl]acetate
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terleukin—8, CXCL8, B£=12) 4 L iR T 5t p53 (Cel-
lular tumor antigen p53,TP53, fE=12)  J5UJiE 3 A -
Fos ( Proto—oncogene c—Fos,FOS, =12 )45 # & [ &
(R, 5 AR 3 AR ELAR T8, 76 W 2% i 35 T 5%
BRI . P AR, S LA R RS IR M B LR T
TR I LA

23 GOAMFIEERTESN X ANKMEAIRIT
SE OV AR A5 HEAT GO LEM 2 #br , BL P A
e /NORT 20 AN EYREE R, WL 2, GO AR R i
AT AR R 39 MHLE 2 5 4 4l o
(45.9%),13 MBS S5 TF5EKE S (153%),8
NBE T RIERN(9.4%),13 TMHE S5 T RNA R

&2 GOIIREEED
S %5 YE A PH SR EH
ML GO:0005615 extracellular space 1.91x107" 25
SFUIBE G0:0020037 heme binding 4.91x107 9
AFUIE G0:0043565 sequence—specific DNA binding 1.80x107 12
EX /BN G0:0031663 lipopolysaccharide—mediated signaling pathway 4.23x10° 5
SFUIBE G0:0042802 identical protein binding 4.97x10°
2 2H 5y G0:0031012 extracellular matrix 1.17x107
EX /BN G0:0051781 positive regulation of cell division 1.43x107°
HY G0:0045944 positive regulation of transcription from RNA polymerase 1l promoter 1.65x107 13
A A G0:0044130 negative regulation of growth of symbiont in host 1.99x107
5y FIIhe G0:0003707 steroid hormone receptor activity 2.17x107 6
HY G0:0001666 response to hypoxia 2.41x107
AEL /BN G0:0045766 positive regulation of angiogenesis 5.86x107 6
Y G0:0006351 transcription, DNA—-templated 8.41x10° 10
HY G0:0043401 steroid hormone mediated signaling pathway 1.29x10™ 4
SFUIRE GO:0005125 cytokine activity 1.34x10™
EX /BN G0:0033138 positive regulation of peptidyl-serine phosphorylation 1.38x10™*
At 7/FuR G0:0006954 inflammatory response 1.74x10™ 8

4 20 53 G0:0005829

cytosol 1.81x10* 14

Wi G0:0071880 adenylate cyclase—activating adrenergic receptor signaling pathway 2.57x10*
3 Yihe G0:0051380 norepinephrine binding 2.63x10* 3
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GBS (15.3%),6 NS S5 T I
EAER(71%),12 M0 2S5 T DNA ZHi1(14.1%),
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2.4 ekibF AL KEGG K@ %'g 454 FIH
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WHEH F (TNF) (B85 3 -1 (HIF-1) MR
(Estrogen ) toll #£3Z &K (TLRs ) . i /g BE AILEE 34 il -
U (PI3K/AKL) 2% F (NF-xB) 3 5 9 R K
1 B 2 PR (cGMP-PKG ) FABERR AR (cAMP) | IfiL
BTN ERKINT (VEGF), 22245035 1k & 1 i i
(MAPK) 255530 %, UL 30 0450 /R 7S W b 28 L3 2o
YERT 2 5555 M 20 LORIGYT O, Hax st

i A ST 20 26055

B A A T B L R

1l

R3 BRBRESS

M I (A A AR B EAE AR

Term (e tis JERHH PH
hsa04668 TNF signaling pathway 14 1.97E-10
hsa05200 Pathways in cancer 22 2.05E-09
hsa04066 HIF-1 signaling pathway 12 1.04E-08
hsa04620 Toll-like receptor signaling pathway 9 2.82E-05
hsa04621 NOD-like receptor signaling pathway 7 4.18E-05
hsa04064 NF-kappa B signaling pathway 8 6.10E-05
hsa04915 Estrogen signaling pathway 8 1.39E-04
hsa04660 T cell receptor signaling pathway 8 1.48E-04
hsa04210 Apoptosis 6 7.23E-04
hsa04068 FoxO signaling pathway 8 8.86E-04
hsa04920 Adipocytokine signaling pathway 6 0.0012573
hsa04060 Cytokine—cytokine receptor interaction 10 0.0019188
hsa04022 c¢GMP-PKG signaling pathway 8 0.0023014
hsa04370 VEGF signaling pathway 5 0.0053566
hsa04151 PI3K-Akt signaling pathway 11 0.0063436
hsa03320 PPAR signaling pathway 5 0.0074659
hsa04024 cAMP signaling pathway 8 0.0079281
hsa04152 AMPK signaling pathway 6 0.0139357
hsa04910 Insulin signaling pathway 6 0.021866
hsa04630 Jak—STAT signaling pathway 6 0.0264057
hsa04010 MAPK signaling pathway 8 0.0271927
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A0 2 B EA R R R L B P, AR
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(28 B A T A B (B O W a7 ol
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G5 TEZMY RS UL 7SR LR Y7 O
W — AT S AR R A

KEGG i f# & 5 P45 3 o, SR b 8 IR YT
T /O AH O B 155 8 % AL 65 TNF  HIF -1, PI3K/Akt |
Estrogen . TLRs \NF —kB . cGMP -PKG .cAMP . VEGF
S O R — R 2 AR M S PR | AH OCHIFAY
FEWT | JRAE S f FH P88 S I A e s 1) A e S
G 1 #4536 O S AR P TNF-a J2 A
AN AT AAE BN ] 240 BRI AR YR 2 1) 32 2 440 i
PR, LML 7K AT LB S WL S RE 2 R B , TNF -
o 55580 B DIAH OC), I HLIM W TNF-o 7K P15 56
O R UIARSC, S5 S A -1 (HIF-1)
SRR T UM A ) — R R 1, T 4ERR
AR S T, 20 LR I Sk U HIF-1a 2
IRHE I, AR AR AR 38 O LA , X RO LR
A T BRE X, PI3K/AKL {5 Sl B 2 5
YERT, 2 55 9415 40 F 281 e i AC3) 1 o5 i 5 iR
2, RIRIT O AR ZE LA 2 B e i E AR
P AN PI3K/ Akt {5538 i Al 2ok 41 1 b I 5 il
P -3 (glycogen synthase, GSK=3) 3% 74 , 384 inCo L
X} 4] g AR P B BB i A A 52 B DR AP O JEE ) A R,
42 25 5V o BTG PISK/ Ak {5 50l B, B AR 11—
6 \TNF-a BYIE M, Bl 2 E S, P40 L. Estrogen
A LATE A 3 7 AR B A 00 i A B s O UL R
453495 B AR 1l A7 AR5 T 9 7 et o 2, DR 3R
IKF- ARG, 2 07795 95 R 50 ok R Rt i e F XU 7
Y25 J5 W E WG N, TLRs J&—F 1 BUBS IR (13214,
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