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Abstract

Objective: To explore the mechanism of action of Guizhi Fuling Pill in the treatment of chronic heart
failure by using network pharmacology and molecular docking technology. Methods: The active in-
gredients and targets of Guizhi Fuling Pill were screened through the TCMSP database. GeneCards,
OMIM, PharmGKB, TTD and DrugBank databases were used to obtain targets related to chronic
heart failure. Cytoscape 3.8.0 software was used to draw the “drug-disease-component-target” net-
work. The protein-protein interaction network was constructed through the STRING database, and
the core targets were screened by Cytoscape and R software. R software was used for GO and KEGG
enrichment analysis; molecular docking was performed using AutoDock Vina software. Results: The
core chemical components of Guizhi Fuling Pill in the treatment of chronic heart failure were quer-
cetin, kaempferol, baicalein, etc. The core targets are AKT1, TP53, MYC, MAPK1, etc.; the main path-
ways are lipid and atherosclerosis, fluid shear stress and atherosclerosis, AGE-RAGE, IL-17, TNF,
HIF-1, NF-xB signaling pathway, etc. Molecular docking shows stable binding between the core ac-
tive ingredient and the core target. Conclusion: Guizhi Fuling Pill is used to treat chronic heart fail-
ure through multi-component, multi-target and multi-pathway.
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20> 135 U (Heart Failure, HF) AR 0o 32, A T I PR 45 440 R (350) T 6 5 45 5028, SO 35 PR UL 46 R ()
&Pk Thae, CARPIRIEME. Z SRR KB R 32 BRI R 28 & AE[L], % O I /85 2 073 i3t i 28 28 A M
IR ZHECH RO JIFER 4K @ e 0 )13 35 (Chronic Heart Failure, CHF), Zid &)y etk vl fit 2>
FoeBOA 250F, BME/ERERERE IS TR B, R T TH s 535 R I B AL AN BE T B [2] . O3 EL RN
EERMEAIL DA NS, R RIEE RO B FEN 1.0%~2.0% [3]. H #HE 5 B A% 890 Ji A,
O FRILER AL 3.3 1477[4]. B &R - I KK E RGMHFI S ik RIZAIEDT . g 2 A
s S RS2 ARFE O B - AT R R I8 B -2 PRI FRIE N CHF 2993677 10 “BrUBL” [5], 4R1, X
SN IET USRI B AN R I N &, BT IRR T 2 A AL 2 A 6T S A 24

CHF J& THhls “0oxg” Juls, HIEAFHR AT RSL, SULBIBH R A4, KR, FRMCAFR6]. O
F ARk, W, O OIS REEEITIESIMIMAT AN, MR, SE CHF RAE R I FE S, g
TR IRL[T]. FERRZ U EER . TR PR AT BRIk 2G4, NIRIT R IMUES /7 o IR |
HERRZE FIRYT CHF B R 7 2k BURIF R, AR Z IR FEmT LI NF-«B & MMP-2 #43%
JOERARIE, et U M3 5% SR [8]. AT RN, HEARE LB FC TGF-4 Al Ang T
i, TR MO 3 K R O UG [9] . 6 T HEBARZE FLIR YT O BB (AR P AL T8, oA
W9 B EIE I 4 253 R T BRI HERRZS FLIRYT CHF (7 &GV oy A A E FRE AT
PRV A - BE A - BORINGG, TINAZ OB SR 5@ %, R HERREE ALIRYT CHR R e
MLl o
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2. M5 A%
2.1 ERFEEAFEERS SRR

1E R 24 R 25 B0 JE 5 0 M & (Traditional Chinese Medicine Systems Pharmacology Database and
Analysis Platform, TSCMSP)LL “#ER: " “IR%E7 “BEFFR” “HRA57 “Bhi7 NcBa kTR, Ll OB
(Oral Bioavailability) > 30%, DL (Drug Like) > 0.18 Affiiktnite, 13225904 Rk sr L HAHREE s, 1
uniprot i /22 (http://www.uniprot.org) 3K 3 R kAL I R 42 .
22. B L HFTEREFRERS “KiE - Y ZHREE

{E GeneCards (https://www.genecards.org/). OMIM (https://omim.org/). PharmGKB

(https://www.pharmgkb.org/). TTD (http://db.idrblab.net/ttd/) DrugBank (http://go.drugbank.com/) E ¥ FE A 2
“chronic heart failure” , GeneCards %i#2 % i% & relevance score >1.0. iz R4.0.2 #1555 5 45 Bl 51 4%

GRS, BRI R ALY - P A SRR R IR 2 Venn E
23 WE “Z - By - R MEXRE

B WIETER S B SR A S FE N 5§ N Cytoscape3.8.0 B, MJEAERIRZSALIGIT CHF 1) “Z4
W - iy - BRSP4,
2.4. HEZEREEME R IFEZOER

jlid STRING (https://cn.string-db.org/) T N Z54) 55 A 52 2 (K, Score BN 0.9, Rkl 2517 1,
P PPI %%, H4 PPl %% 5\ Cytoscape3.8.0 #fHFIF CytoNVA Jifth: J2 R BRI 1A% 0 B 55

2.5. GO ThEEF KEGG B ES&E ST

B 25W) 55 A8 HEFE A 1) symbol #4 3L ID, HER R BAEXT GO ThiE. KEGG il Al i 1t
M FAE T IR AT AT AL T o
2.6. SrFXEE

£ PubChem %4 /% (https://pubchem.ncbi.nim.nih.gov/) N #2594 0% 2 2D £544; 1€ uniprot 34
J (https://www.uniprot.org/) LA X PDB ##& % (https://www.rcsb.org/) 3R A5 4% 088 5 3D 454, %048 5
N Pymol B A3E1T L Bk 43 F RN FREAR 5. R AutoDock Vina 58 4 ¥ %%, i ] Pymol it
AT AT AL B
3. R
3.1 EREEAEERT S8R

SRR, R IRES AL E s> 3L 85 A, HdiEs: 74, -5 154, HFHE 114, 7745 29
AN, B 23 4. FRIRIE L 638 AN UM A X AR S, FAREER 74 4N, TRE 304N, dLSEEZ 237 A4, ARAS
158 4>, Bk~ 139 4~
32. BMLHREBEFRAES “&iw -4 XEHES

it GeneCards. OMIM. PharmGKB. TTD. DrugBank ##is B2, 43533 11,892 /4~ 331 4.
16 N 15 /N 13 MBI BB A I, 2R A F] 11,018 BRI GBIt R BT 188 1
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{8 [} Cytoscape #1254 - Fows - o - BERL” PIZE R RIE(K 2). iZMIZ8 3L 230 419 A,
422 2%l AINFETARR AP IIE R, e ARy, Hrb g ORRERL A%
R OB R HOREAFAT . ORI R ER, 1207 BER MR R . LR, 38
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Figure 1. Targets at the intersection of drugs and diseases
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Figure 2. Drugs-components-targets diagram
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3.4. IR EREIEMERIFEZ DR

F %2 PPI P25 5C & (] 3) LA 159 M1, 964 2544, P35 sBE 0N 12.13. FIIH CytoNCA Xf#%
OIERBET I, 7 R #F ik Betweenness. Closeness. Degree. Eigenvector. Information. LAC H
RAEAEATREARAE, T EZOHER, W 4. PIFRTRIL S K15 10 AMZ DR, b B2 (A i = i YA
B[R 5352 AKTL, TP53. MYC. MAPK1.

DOI: 10.12677/tcm.2024.1311435 2942 LRIV


https://doi.org/10.12677/tcm.2024.1311435

FRRA A

angsin

Figure 3. Protein-protein Interaction (PPI) network map
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Figure 4. Core genes
4. RBbER

35. EVIThEEER o4

GO &MLkt 2450 Nk H . HPafEEYIREBP)% HIL 2169 %, FEEIRZ RN
(Response to Lipopolysaccharide). #1145/ b (Response to Reactive Oxygen Species). %R 4 [z v (Re-
sponse to Oxidative Stress)Z54H><; L4 % (CC) %% H 3t 70 4%, EZE 55 (Membrane Raft). 51 [X (Mem-
brane Microdomain). #2¢ Jo 41 g /4 (Neuronal Cell Body)Z54H2%; 43T ThAE(MF) 4% H Ik 211 4%, %5 DNA
SE4 B K 745 45 (DNA-Binding Transcription Factor Binding). RNA % & BFIEF 74 DNA 45 & 8 54 1
454 (RNA Polymerase |1-Specific DNA-Binding Transcription Factor Binding). 2512 % & 1% 828 45 & (Ubig-
uitin-Like Protein Ligase Binding)%:#H5%. WK 5.

KEGG & & 181 skidis, HofE SiEek S bl fUE T 30 2% SEAE N AN SR {L
(Lipid and Atherosclerosis). JARBIEIN /3 A ksl AL 1k (Fluid Shear Stress and Atherosclerosis). AGE-
RAGE. IL-17. TNF. HIF-1. NF-«B &5l VEILIA 6. SRRl w42 DML, ARBLERIRZ JuigyT
CHF Z 8l i ZIEE IR .

G KEGG &4/ 4k Bk HIF-1 (5 5 Bk T Al ik o dr. WK 7.
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Figure 5. Gene Ontology
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Figure 7. HIF-1 signaling pathway diagram
7. HIF-1 {ES@KE

3.6. S FXHE

BRI F . 125, SR S0 A AKTL. TP53. MYC. MAPK1 #7437 X2, 324k
LR E] [ i fE<—5 keal/mol WP & 45 A Fa5E[10], H AR g5 Allfae . 45 RRW, WAEAS
APIRIE IR Z I HAER<S keallmol (L 1), Jritly AKTL HIHRERRIIAL S 91y 5% 59,55
kcal/mol), 5 TP53 H HI At LML &Y N F %R (—7.5 keal/mol), 5 MYC H Hfe KL &Y i i &
(-8.6 kcal/mol), 5 MAPK1 H HEEBARKI AV 9t 2 (=7.0 keal/mol). #8%-%(~7.0 kcal/mol). &
Pymol #ExT AKT1 525, TP53 H5il% 2. MYC 5l . MAPKL Stz 2 R 5 £ 3T 70 7xt
BT MARAL S, VR 8. Ui BHRE VR BV S ST U 2 R B RIFIIES G RE T

Table 1. Receptor binding energies of ligands and core target proteins of the active ingredients of Guizhi Fuling Pill (unit:

kcal/mol)

R1 ERFEEAENHSEARSZOESERZIRNESEE(BNM: keal/mol)
WEW AKT1 TP53 MYC MAPK1
W& -9.3 -73 -8.6 -7.0
e -9.3 -7.2 -8.2 -6.9
R -9.5 -75 -8.1 -7.0
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A: AKT1 5#%2; B: TP53 5% K, C: MYC 5tz #; D: MAPK1 5% %; E: MAPK1 S5 %,

Figure 8. Molecular docking

8. H TR
4. i

CHF J2& &M MEZR M 2 AR B, ORI R 23 RS, RID L R o JULASR 6 Ao U 7 it B[ 11
FEEINROEERL 7 “R7 K7 R, (R - AR 5 “EinE, BETO. 7 EERE
FHE (EEENE) , RE AR IE ST FERIRZE AL FOR 3 H.0 2, AIEYT OB FH2E, J
HEERE IR, EAEIE, WRCES; ATARE, ARSI, FEMALE; AR, E AR, AR
o MR, GBSO, AORGEOR: KRB R, FKBIR, TR ARSI 2 .

RUFFRIEER “230 - B - gy - AR MR R R, MR IR, BEREERRER
16T CHF BRI TR o Mt R B RO I B E R, Rk T TR — S A B 3t
FALPER . 3958 Py R AR 5K FIHIRG R 2 R A SRR S RIA[12] . (L &= 2 — PP
K EW, BAPRMPUAMIEIE[13]. AR, LM NF-«B/MAPK [0S Js O T ik
YA Ang 1175 S A00E DL E I B0E AMPKINR 480 O N AT 4E 40 b Ang 11 i S0 ML
RLEI[14]. BEE 2R AL B S AR ZE N R AR B R DEHE B, mI Py 2 0o 20 UL B S8 15] . AR 2 B AA U 45 SR R B,
BA R AR JAK-STATL/A {5 5i@l%, fEMRN AN R HH] CDA'T 48/ 73467y Thl 4 S IFN-y 1453
W, B FECOAEALF TNF-a AT IFN-y /K535 S, HBRARCULEH M 1 123 [16]. LA 2 Tk 523
FEARBE AT R, RAME R LB, E5 R E RS RIRTT CHF MR iSRS -

MBI A PPI 2 1 LA W28 0 1% H R R AR FLI6TT CHIF HEA SR 1T 4 A% G 55 AKT1.TP53.
MYC. MAPK1. AKT XHRNE N B, 1EA—FPLR/ 2R A0, nr oA, O
JVLHILE A e 8 2 WA S LR T2 [17 ] AER AL, AAE =R e B A, 7372 AKTL. AKT2
ATAKT3. FFFERM, 7EOIFHZF, AKTL R R AMHI 400 T, B vt HE BAVETE a5k
[18]. TP53 j& R iMbIZER, & REIE N BLSAAE T X4 oA T JA#E[19]. WFFEEMH, TP53 i Sk
T g AR A PR R T DR A o A RN A PR i A R % R FE S AR [20]. Myce S — MR 2 TREI
HSR N, BTN, RN SRR IE R AR S . AL T R G 2 AN R
[21]. ARFFLRIN, Myc XA Sa I b BE 5 S AL A R 1K, BT s O LR, i3k 17T 51 &
RE RN, AR RO AR, O TR T SRR 818 [22] . MAPK J&2— R 2 2R/ 2
BRI, TR AEAME S S R A A RS AR A R S, MAPKL J& T MAPK FKJ%[23]. MAPK1
Reiidid PIBK/IAKT 15 58 L MALATL [k KIS IO A0 B 3G 58 [24] . FERARZS Fuadid DA FAZ 0
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RS H5HRNE. AT, b xb oI, N2 ANEE T CHF .

GO &M KIEERARZ FIGTT CHF IE R BLET T BB S 2 W8 SO TG VEEUSUSE S SR A RIS R
AR BRIX . BN 7 A EEES 5% . KEGG F40 T8 & 47 AGE-RAGE. IL-17. TNF. HIF-
1. NF-«B %55 5188 . MR ZOR T YI(AGE)Z 5 1770 PRI T s IUBE (1 52, AGE i B 21K 2 44 72
MR SR R AL & R P2 ) (RAGE) 3244 25] . RAGE 5 AGE 454 )i, > firh & 2 it A v 1k A20 i A e, 325 177 30 MAPK
FINF-«B 5588, RAHESE2R AR T 1074, HEBNZN K FERE I it e [26]. IL-17 22
HAHEhIE T 4080 17 (Th17)r= 4, —Fi e R 4H A F[27]. IL-17 Fi@id p38 MAPK. MAPK1. NF-xB. C/[EBPS
WOFE AR AT AEH RS AR I 2 RE DR, 72O YLEE 98 i R 3 3 DGR FH (28] TNF (1A TNF-a) 22 —Fii A
BRBFIPEE A, NSRS 5 5 7 [29]« TNF-a fCR P TNF-o 224K (TNFR) B4, Bl TNFR1
AT TNFR2. TNF-a 32 585 K sl FE S TNFRL SR 51 & WA AB R T, 11 TNFR2 Y3 ik #1112
Tk TNFRL R @ 6 IO R K FET D IE R R4 EHI[30]. HIF-1 2 —F DNA &6 EH, fEshEE 5%
SN SR SRR A SR E I [31] . fEBRESSHE R, HIF v LLIE 5 H R AR RO ML 2R G0 AR 5%
55 ISR A B T F RS RO R A SRR OB[32] . AN LR B, FERGIRES MIRTT CHF £ 2
SO NI T WD SR N S 55 RN R N AR

SR ERTIA, AR FH X 28 24 B 22 R0 73 10 R R R BRI YT CHE SR Hh BT S (A% 0o B
g3 VERIE AT TR IR . RIEERIRZS Jurp i B2 21 . L3y s RIS PR T AKTL.
TP53. MYC. MAPK1 Z5#E 55, 4% AGE-RAGE. IL-17. TNF. HIF-1. NF-xB Z:{5 5B iAJT CHF.
AWAAE—E RIRYE, Sy, 40, P52 )RR, ZAEERSEIRIGIE. KL, RAKEFEE—HHsL
BT G IR, SRR ARZE ALYE YT CHF BIALHIBE 78 58 it 3 T 2R R4 -

&5k
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