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Mechanism of Aconiti Lateralis Radix Praeparata-Zingiberis Rhizoma in

Treatment of Heart Failure Based on Network Pharmacology

LIU Xin-kui, WU Jia-rui® , ZHANG Dan, ZHANG Xiao-meng
( Beijing University of Chinese Medicine, Beijing 100102, China)

[ Abstract ] Objective: To investigate the mechanism of Aconiti Lateralis Radix Praeparata-Zingiberis
Rhizoma in the treatment of heart failure. Method: Protein-protein interaction network related to heart failure was
constructed, and targets related to 24 active chemical components from Aconiti Lateralis Radix Praeparata-
Zingiberis Rhizoma were predicted. Active compound-predicted target network, active compound-potential target
network related to heart failure, and potential target-pathway network were constructed to explore the mechanism of
Aconiti Lateralis Radix Praeparata-Zingiberis Rhizoma in the treatment of heart failure. Result: The active
compound-potential target network of Aconiti Lateralis Radix Praeparata-Zingiberis Rhizoma related to heart failure
contained 23 targets, in which key targets involved Carbonic anhydrase 2 ( CA2), Corticosteroid 11-beta-
dehydrogenase isozyme 1 ( HSD11B1), stromelysin-1 ( MMP-3 ), peptidyl-prolyl cis-trans isomerase FKBPIA
(FKBP1A), cAMP-specific 3, 5-cyclic phosphodiesterase 4D ( PDE4D ), and heat shock protein HSP 90-alpha
(HSP90AA1). In Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis, there were 7

KEGG pathways, mainly involving Renin-angiotensin system. Conclusion: The findings preliminarily verify and
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predict the basic pharmacological effects and relevant mechanisms of Aconiti Lateralis Radix Praeparata-Zingiberis

Rhizoma in the treatment of heart failure, in order to lay a solid foundation for further studies on the mechanism of

Aconiti Lateralis Radix Praeparata-Zingiberis Rhizoma in the treatment of heart failure.
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Table 1 51 Proteins relating to heart failure
BN 24 TR EASERS BN 2 TR EHAR
ACE angiotensin-converting enzyme MDK midkine
ADORA1 adenosine receptor Al MME neprilysin
ADORA2A adenosine receptor A2a MMP-2 72 kDa type IV collagenase
ADRATA alpha-1A adrenergic receptor MMP-3 stromelysin-1
ADRAID alpha-1D adrenergic receptor MMP-9 matrix metalloproteinase-9
ADRA2A alpha-2A adrenergic receptor MYBPC myosin-binding protein C, cardiac-type
ADRA2C alpha-2C adrenergic receptor NPR1 atrial natriuretic peptide receptor 1
ADRBI beta-1 adrenergic receptor NPR2 atrial natriuretic peptide receptor 2
AGTR1 type-1 angiotensin II receptor NPR3 atrial natriuretic peptide receptor 3
ATPIA1 sodium/ potassium-transporting ATPase subunit alpha-1 NRG1 pro-neuregulin-1, membrane-bound isoform
ATPIA2 sodium/ potassium-transporting ATPase subunit alpha-2 OPRLI1 nociceptin receptor
AVPRIA vasopressin Vla receptor PDE3A ¢GMP-inhibited 3,5 -cyclic phosphodiesterase A
AVPR2 vasopressin V2 receptor PDE4A cAMP-specific 3',5"-cyclic phosphodiesterase 4A
CA2 carbonic anhydrase 2 PDE4B cAMP-specific 3',5"-cyclic phosphodiesterase 4B
CHRM2 muscarinic acetylcholine receptor M2 PDE4D c¢AMP-specific 3',5"-cyclic phosphodiesterase 4D
CMA1 chymase PLN cardiac phospholamban
CRHR2 corticotropin-releasing factor receptor 2 PPARA Peroxisome proliferator-activated receptor alpha
CXCL12 stromal cell-derived factor 1 PTGER4 prostaglandin E2 receptor EP4 subtype
CYP11B1 cytochrome P450 11B1, mitochondrial RYR1 ryanodine receptor 1
CYP11B2 cytochrome P450 11B2, mitochondrial SCNNIA amiloride-sensitive sodium channel subunit alpha
DBH dopamine beta-hydroxylase SLC12A1 solute carrier family 12 member 1
DRD2 D(2) dopamine receptor SLC6A2 sodium-dependent noradrenaline transporter
EDNI endothelin-1 TNNCI troponin C, slow skeletal and cardiac muscles
GUCY1B3 guanylate cyclase soluble subunit beta-1 TNNT2 troponin T, cardiac muscle
HTR2B 5-hydroxytryptamine receptor 2B XDH xanthine dehydrogenase/oxidase
HTR4 5-hydroxytryptamine receptor 4
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Fig.1 PPI network relating to heart failure
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Table 2 Information for 24 active compounds of Aconiti Lateralis

Radix Praeparata-Zingiberis Rhizoma

TS R YR KR ke PR R AR I
10-2 i 10-gingerdione +2%  PubChem
10-E i & 10-gingerol +% TCM Database@ Taiwan
10-22 4% 1y 10-shogaol +2% PubChem
4-LHE 4-gingerol T2 TCM Database@ Taiwan
6-ZZ 1 6-gingerdione F2 PubChem
6-3 175 By 6-shogaol % PubChem
8-E A 8-gingerol T%  TCM Database@ Taiwan
8- My 8-shogaol +2 PubChem
EX N gingerenone C +3 TCM Database@ Taiwan
ESATNN gingerenone A FT2% PubChem
L5 B gingerenone B T2 PubChem
LR gingerol F% TCM Database@ Taiwan
e zingiberene T2 TCM Database@ Taiwan
ES| zingiberone T2  PubChem
a-FE W a-curcumene T2 PubChem
B-1% 2 ¥ B-bisabolene +3% PubChem
535 aconitine [  PubChem
8 1 Sk T R benzoylaconine Bt  PubChem
IR Bk YK 23k R Bs benzoylhypaconine fft¥ PubChem
IR R Sk L BE benzoylmesaconine  [ff - PubChem
P RE demethylcoclaurine  fff-¥ PubChem
WK 3k i, hypaconitine fft¥  PubChem
S B mesaconitine [fffF PubChem
PR EE ] salsolinol [  PubChem
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Fig. 2 Active compound-predicted target network of Aconiti

Lateralis Radix Praeparata-Zingiberis Rhizoma
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Table 3  Potential targets of Aconiti Lateralis Radix Praeparata-

Zingiberis Rhizoma

N2 TR EAATR &
CA2 carbonic anhydrase 2 17
HSD11B1 corticosteroid 11-beta-dehydrogenase isozyme 1 13
MMP-3 stromelysin-1 9
FKBP1A  peptidyl-prolyl cis-trans isomerase FKBP1 A 9
PDE4D cAMP-specific 3,5-cyclic phosphodiesterase 4D 9
HSP90AAT1 heat shock protein HSP 90-alpha 8
SRC proto-oncogene tyrosine-protein kinase Src 5
PRKACA  cAMP-dependent protein kinase catalytic subunit alpha 3
MAOB amine oxidase [ flavin-containing] B 3
PGR progesterone receptor 2
PDE4B cAMP-specific 3,5-cyclic phosphodiesterase 4B 2
MME neprilysin 2
REN renin 2
EGFR epidermal growth factor receptor 1
ACE angiotensin-converting enzyme 1
PDESA c¢GMP-specific 3,5-cyclic phosphodiesterase 1
MAPKS mitogen-activated protein kinase 8 1
MAPKI1 mitogen-activated protein kinase 1 1
HPRT1 hypoxanthine-guanine phosphoribosyltransferase 1
FKBP1B  peptidyl-prolyl cis-trans isomerase FKBP1B 1
MMP-2 72 kDa type IV collagenase 1
ERBB4 receptor tyrosine-protein kinase erbB-4 1
MMP-9 matrix metalloproteinase-9 1
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Fig. 3 Active compound-potential target network of Aconiti

Lateralis Radix Praeparata-Zingiberis Rhizoma
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Table 4 List of pathway enrichment results to potential target( P <
0.01)

9= it 44 B St K P
hsa04912 GnRH signaling pathway 6 2.25281x10°°
hsa04914 progesterone-mediated oocyte maturation 5 0. 000 243 549
hsa04012 ErbB signaling pathway 5 0.000 254 680
hsa05219 bladder cancer 4 0.000 463 192
hsa04614 renin-angiotensin system 3 0.001 739 967
hsa04540 Gap junction 4 0.004 100 354
hsa05200 pathways in cancer 6 0.005 933 372

® &
o oo
° R e °

hsa04914:P ne-mediated
tion
hsa04614:Refli-angiotensin
o
. hsa0491 wﬂgnu\lng .

mms‘jum(m
hsaﬂsz’wys in

e _ ©

B4 E0NRBHEXOMF-FEAXNEELBI-EHRME (P <
0.01)
Fig.4 Potential target-pathway network(P <0.01)
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(FKBP12) 1 FKBP12. 6 3 3¢ 1k F I L 5 4 4% Fb
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