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Mechanism of Xinkeshu Tablets in treatment of hypertension based on network
pharmacology and molecular docking
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Abstract: Objective To explore the mechanism of Xinkeshu Tablets in treatment of hypertension based on network pharmacology
and molecular docking. Methods The active ingredients and targets of Xinkeshu Tablets were retrieved by TCMSP, HERB, ETCM
Database and Swiss Target Prediction Platform. The relevant targets of hypertension were obtained from OMIM, GeneCards, TTD and
DrugBank database. Screening out the common targets of drug and disease, the “traditional Chinese medicine - active ingredient -
target - disease” and protein-protein interaction (PPI) network was constructed through Cytoscape 3.7.2 software and STRING
database respectively, then the key active ingredients and core targets were screened out. Gene ontology (GO) analysis and kyoto
encyclopedia of genes and genomes (KEGG) pathway enrichment analysis was carried out with the help of DAVID database, molecular
docking verification was performed by using AutoDockTools software. Results Atotal of 147 active ingredients of Xinkeshu Tablets
were collected, 262 common targets between drug and disease were obtained. Among them, the key active ingredients of Xinkeshu
Tablets in treatment of hypertension were danshenol, sclareol, salvigenin etc. The core targets were SRC, TNF, STAT3 etc. GO
enrichment analysis involved 238 biological processes, 41 cellular components and 81 molecular functions. KEGG enrichment analysis
involved 131 signaling pathways including calcium signaling pathway, neuroactive ligand-receptor interaction, AGE-RAGE signaling
pathway in diabetic complications etc. The molecular docking results showed that the key active ingredients exhibit good binding
activity with core targets. Conclusion Xinkeshu Tablets may exert therapeutic effect on hypertension through multiple components,
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multiple targets and multiple pathways, providing a basis for clinical application.
Key words: Xinkeshu Tablets; hypertension; network pharmacology; molecular docking; danshenol A; sclareol; salvigenin
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Fz1 LAIEFRPIEMRS
Table 1 Active ingredients of Xinkeshu Tablets

Y5 MOL ID EER OB/% DL KR
DS1 MOL001601 1,2,5,6-tetrahydrotanshinone 38.75 0.36 F} =
DS2 MOL001942 isoimperatorin 45.46 0.23 F} =
DS3 MOL002222 sugiol 36.11 0.28 SR
DS4 MOL002651 dehydrotanshinone lla 43.76 0.40 F} =
DS5 MOLO002776 baicalin 40.12 0.75 SR
DS6 MOLO000569 digallate 61.85 0.26 SR
DS7 MOLO006824 a-amyrin 39.51 0.76 P&
DS8 MOLO007036 arucadiol 33.77 0.29 SR
DS9 MOLO007041 2-isopropyl-8-methylphenanthrene-3,4-dione 40.86 0.23 FI&
DS10 MOLO007048 (E)-3-[2-(3,4-dihydroxyphenyl)-7-hydroxy-benzofuran-4-yl]  48.24 0.31 FI&

acrylic acid
DS11 MOLO007049 4-methylenemiltirone 34.35 0.23 =
DS12 MOLO007050 2-(4-hydroxy-3-methoxyphenyl)-5-(3-hydroxypropyl)-7-met  62.78 0.40 P&
hoxy-3-benzofurancarboxaldehyde
DS13 MOLO007051 6-O-syringyl-8-O-acetyl shanzhiside methyl ester 46.69 0.71 FI&
DS14 MOLO007058 formyltanshinone 73.44 0.42 P&
DS15 MOLO007061 methylenetanshinquinone 37.07 0.36 P&
DS16 MOLO007064 przewalskin B 110.32 0.44 FI&
DS17 MOLO007069 przewaquinone C 55.74 0.40 P&
DS18 MOLO007077 sclareol 43.67 0.21 FI&
DS19 MOLO007079 tanshinaldehyde 52.47 0.45 F=
DS20 MOLO007081 danshenol B 57.95 0.56 P&
DS21 MOLO007082 danshenol A 56.97 0.52 FI&
DS22 MOLO007085 salvilenone 30.38 0.38 P&
DS23 MOLO007088 cryptotanshinone 52.34 0.40 P&
DS24 MOLO007093 dan-shexinkum D 38.88 0.55 &
DS25 MOLO007094 danshenspiroketallactone 50.43 0.31 P&
DS26 MOLO007098 deoxyneocryptotanshinone 49.40 0.29 P&
DS27 MOLO007100 dihydrotanshinlactone 38.68 0.32 &
DS28 MOLO007101 dihydrotanshinone [ 45.04 0.36 P&
DS29 MOLO007105 epidanshenspiroketallactone 68.27 0.31 &
DS30 MOL007107 ferruginol 36.07 0.25 F&
DS31 MOLO007108 isocryptotanshi-none 54.98 0.39 P&
DS32 MOLO007111 isotanshinone |1 49.92 0.40 &
DS33 MOLO007115 manool 45.04 0.20 F&
DS34 MOLO007118 microstegiol 39.61 0.28 P&
DS35 MOLO007119 miltionone [ 49.68 0.32 &
DS36 MOLO007120 miltionone I 71.03 0.44 P
DS37 MOLO007121 miltipolone 36.56 0.37 P&
DS38 MOLO007122 miltirone 38.76 0.25 =
DS39 MOL007123 miltirone I 44.95 0.24 P
DS40 MOLO007124 neocryptotanshinone 1I 39.46 0.23 =
Ds41 MOLO007125 neocryptotanshinone 52.49 0.32 FI&
DS42 MOLO007127 1-methyl-8,9-dihydro-7H-naphtho[5,6-g]benzofuran-6,10, 34.72 0.37 FI&
11-trione
DS43 MOLO007130 prolithospermic acid 64.37 0.31 FI&
DS44 MOLO007132 (2R)-3-(3,4-dihydroxyphenyl)-2-[(Z)-3-(3,4-dihydroxypheny 109.38 0.35 P&
l)acryloyl]oxy-propionic acid
DS45 MOLO007140 (2)-3-[2-[(E)-2-(3,4-dihydroxyphenyl)vinyl]-3,4-dihydroxy-  88.54 0.26 FI&
phenyl]acrylic acid
DS46 MOLO007141 salvianolic acid G 45.56 0.61 F}=
DS47 MOLO007142 salvianolic acid J 43.38 0.72 F}=
DS48 MOLO007143 salvilenone I 32.43 0.23 F1&
DS49 MOLO007145 salviolone 31.72 0.24 P

DS50 MOLO007154 tanshinone lla 49.89 0.40 =
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or= MOL ID IR0 %y OB/% DL S yE
DS51 MOLO007155 (6S)-6-(hydroxymethyl)-1,6-dimethyl-8,9-dihydro-7H- 65.26 0.45 P

naphtho[8,7-g]benzofuran-10,11-dione

DS52 MOLO007156 tanshinone VI 45.64 0.30 F&
DS53 MOL008204 5-hydroxy-2',3',7,8-tetramethoxyflavone 103.11 0.40 P
DS54 MOLO008519 neotigogenin 80.98 0.81 &
DS55 MOLO002268 rhein 47.07 0.28 F&
DS56 MOL002915 salvigenin 49.07 0.33 &
DS57 MOL010025 taraxanthin 38.30 0.55 &
DS58 MOL002813 aucubin 35.56 0.33 F&
DS59"  MOLO007134 danshensu 36.91 0.06 F&
DS60" MOLO007136 salvianolic acid A 2.96 0.70 F} =
DS61"  MOL007074 salvianolic acid B 3.01 0.41 %
DS62* MOL001452 protocatechualdehyde 38.35 0.03 F=
DS63"  MOL007157 tanshinone | 29.27 0.36 &
GG1 MOL000392 formononetin 69.67 0.21 R
GG2 MOL002959 3'-methoxydaidzein 48.57 0.24 R
GG3 MOLO003629 daidzein-4,7-diglucoside 47.27 0.67 ER
GG4 MOLO012976 coumestrol 32.49 0.34 R
GG5" MOL012297 puerarin 24.03 0.69 R
GG6" MOLO000417 calycosin 47.75 0.24 B
GGT7* MOL011791 kakkalide 46.91 0.67 R
GG8* MOL004525 chinoinin 13.71 0.75 R
GG9" MOL009720 daidzin 14.32 0.73 R
GG10® MOLO000390 daidzein 19.44 0.19 R
GG11®  MOL000356 lupeol 12.12 0.78 AR
GG12® MOL000441 lupenone 11.66 0.78 AR
GG13® MOL000481 genistein 17.93 0.21 R
GG14® MOL003767 tectorigenin 28.41 0.27 AR
GG15° MOL000480 genistin 13.35 0.75 AR
MX1 MOL010813 benzo[a]carbazole 35.22 0.22 KEF
MX2 MOLO010839 Ilappadilactone 38.56 0.73 KEF
MX3 MOL000211 mairin 55.38 0.78 KE
MX4 MOLO005314 celabenzine 101.88 0.49 KA
MX5 MOL008400 glycitein 50.48 0.24 KA
MX6 MOL001389 heptanal 79.74 0.59 AKE
MX7 MOLO007742 istanbulin A 80.10 0.20 KA
MX8* MOL010825 costunolide 29.07 0.11 KA
MX9* MOL001298 dehydrocostus lactone 58.57 0.14 AKEF
MX10" MOL007316 3,5-di-O-caffeoylquinic acid 1.79 0.68 KEF
MX11* MOLO010836 isoalantolactone 53.43 0.15 KA
MX12* MOL010820 methyl betulinate 16.81 0.76 KEF
MX13" MOL010824 costic acid 30.83 0.11 KA
MX14"  MOL010830 dihydrocostus lactone 62.30 0.11 KA
SQ1 MOL001494 mandenol 42.00 0.19 =
SQ2 MOL002879 diop 43.59 0.39 =
SQ3 MOLO005344 ginsenoside Rhz 36.32 0.56 =
SQ4 MOLO007475 ginsenoside F2 36.43 0.25 =
SQ5 MOLO004025 N-(2-methylaminobenzoyl)tryptamine 56.96 0.26 =
SQ6 MOLO005376 panaxadiol 33.09 0.79 =
SQ7 MOL003994 24-methyl-31-norlanost-9(11)-enol 38.00 0.75 =
SQ8 MOL003988 2-hydroxy-3-formyl-7-methoxycarbazole 83.08 0.18 =
SQ9 MOLO009653 cycloeucalenol 39.73 0.79 =
SQ10 MOLO003956 dihydrorutaecarpine 42.27 0.60 =
SQ11 MOLO003974 evocarpine 48.66 0.36 =
SQ12 MOL004014 evodiamide 73.77 0.28 =

SQ13 MOLO004017 fordimine 55.11 0.26 =
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SQ14 MOL004018 goshuyuamide | 83.19 039 =+t
SQ15 MOLO004020 gossypetin 35.00 031 =+t
SQ16 MOLO004021 gravacridoneshlirine 63.73 054 =+
SQ17 MOL003963 hydroxyevodiamine 7211 071 =+t
SQ18 MOLO002662 rutaecarpine 40.30 060 =+t
SQ19 MOL003943 rutalinidine 40.89 022 =4
SQ20 MOL003958 evodiamine 86.02 064 =+t
SQ21 MOL003972 1-methyl-2-nonyl-4-quinolone 48.42 020 =+t
SQ22 MOL003957 1-methyl-2-pentadecyl-4-quinolone 4452 046 =+t
SQ23 MOL003964 1-methyl-2-undecyl-4-quinolone 47.59 027 =+t
SQ24 MOL003947 1-methyl-2-[(Z)-pentadec-10-enyl]-4-quinolone 48.45 046 =k
SQ25 MOLO003950 1-methyl-2-[(Z)-undec-6-enyl]-4-quinolone 48.48 027 ==k
SQ26 MOLO003960 evodione 30.39 018 =+t
SQ27* MOLO007484 ginsenoside Rh1 3.86 057 =+t
SQ28" MOLO011401 ginsenoside Rg: 9.03 028 =+t
SQ29” MOLO005331 ginsenoside Rb1 6.24 004 =+t
SQ30” MOLO012851 notoginsenoside R1 4.27 013 =+t
SQ31"  MOL005338 ginsenoside Re 4.27 012 =+t
SZ1 MOL001645 linoleyl acetate 42.10 0.20 1t
Sz2 MOLO005384 suchilactone 57.52 056 1f#&
SZ3 MOL002322 isovitexin 31.29 0.72 1k
SzZ4 MOL010489 resivit 30.84 0.27 it
SZ5 MOL002588 eburicol 42.37 0.77 1k
SZ6 MOL003578 cycloartenol 38.69 0.78 &

SZ7” MOL001456 citric acid
578" MOL003352 procyanidin
S79* MOLO000008 apigenin

SZ710" MOL004925 vitexin

Sz11" MOLO000415 rutin

Sz12" MOL004368 hyperin

S713* MOLO004328 naringenin
Sz14" MOLO004178 orientin

Sz15" MOL000498 isoorientin

Al MOLO001659 poriferasterol
A2 MOL000422 kaempferol

A3 MOLO000098 quercetin

B1 MOL001792 liquiritigenin
B2 MOL002032 dioctyl phthalate
C MOLO000006 luteolin

D MOL000449 stigmasterol

E MOLO001771 poriferast-5-en-3-beta-ol
F MOLO000359 beta-sitosterol

56.22 0.05 ik
23.33 073 i
23.06 021 1
3.05 071 i
3.20 0.68 L&
6.94 0.77 k&
59.29 021 k&
1.79 075 1
23.30 0.76 1

43.83 076 FIz&. =t. Wik
41.88 024 F1%. =t. Wik
46.43 028 JfI%. =t. ik
32.76 018 =-b. Witk
40.59 040 =-b. Witk
36.16 025 FtZ. ik
43.83 076 FI&. A&, =t
36.91 0.75 JFI&. BIR. K&
=t
36.91 0.75 JFI&. BIR. K&
=+, &

* I SRR K 25 AN TE RS R )

*: active ingredients supplemented by literature and pharmacopoeia.
22 BIERFRERER

i@t GeneCards (relevance score =5.43) .
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Fig. 1 Venn diagram of Xinkeshu Tablets and hypertension

PE BB R T PIME N AR AT IR, R
IR1G 16 N RBE MRSy, AR 2. Hidr degree {HHE
A0 10 LR FHSEE AVE R L5 5E-2',37,8-
VR R . =R R MR R,
FIZ0E By KRR ZR. JURIR RN RN, X
53 AT BEAE O 1] &7 Fr 6T e L R AR R R4 T
YEH .

2.4 PPl MEHMES S

targets B 1L STRING %4 % A1 Cytoscape 3.7.2 #) &
mVQZX\OL“w“ MDSHM"M%N i
s s nuvm Y 7 Mm|
sQ30 Q17 3 Dsi2 o517 D86
son 506 DS o ®» -
son SQ18. Al - N n::l 4 i\fﬂ D:;
- = - i i o fln S o
SQ4 SQ14 n:; DS Q ::
SQ:O“ WSQ‘ MTOR  PPARG PIPNI KONQI UGT2B7 PIGS2 ADRA2B 2 VDR COMT ACEZ TRPYI SELL GCGR DDAHI STATY Ds26 “ Q@ L
S e s e e A
N e s e g™
i v o S g R e L i s
HTRIB CYP2C9 ADRAIB SLCSA2  ARGI ADORA2A XDH  NOXI ‘. ’E('Ci ADRA2C HRAS SLC6A2 EPHX2  CA2  CALCRL
o e e R T il e e ke i
flﬁ ¥7 CA9  SLC22A2 GPERI PDESB CALMI CHRM3 INNIDY SERPINMHNF;A MAPKI HTR2A  CES1 RET BCL2  TPMT F
ps . 7 o, e Sy
MX7 Mxs & L] mr.cs GGlim
\ 4 st [JJFE'; B
szs L]
sz 574
s@o . s
B2 “hZ-EMRS -8a - RmTR MEE
Fig. 2 Network diagram of “traditional Chinese medicine - active ingredient - target - disease”
2 LA R XA RIMES PPI W%, %45 G135 251 AN 5 1254 %30, Fl
Table 2 Topological information of key active ingredients o A o NN
of Xinkeshu Tablets H CytoNCA 2L P o N ST ST RN A1 SR o
Gis  EPERCr  degree ATtk B O HE degree fH . FFAEAIEHLOME L PIZ% RO R L
DS21 danshenol A 45 0.010 0.402 A ) ST e A N N & = AN
DS18 sclareol a4 0.009 0.402 @ﬁ rij(Tqﬂ1i§&ﬁ%fﬁF1ﬁ4{umzi,ﬂi,< PAF 174
DS53 5-hydroxy-2,3.7, 44 0.008 0.406 DB AL, HRYE degree MEIEATHEY, &1 KD
?I'tetramethoxy it 5 degree [ IEH, W 3, M+ degree {HHE
avone .
DS56 salvigenin 44 0.006 0.402 FHT 6 L TRE a3 S e g 2 DR I R AR B
SZ13 naringenin 44 0.008 0.406 Src (SRC). FRHRIERE T (TNF). {554 Mm%
B1  liquiritigenin 43 0.009 0.408 S ey
DS20 danshenol B 43 0.008 0.401 TR T 3 (STAT3), K HiHAE B (AKtL). £
C  luteolin 42 0.006 0.409 K724 (EGFR) FMIEMAE (L) -1B.
A2 kaempferol 41 0.005 0.409 ' f N f';%ﬁj ﬁ’;%
A3 quercetin 41 0.006 0.409 GO &% #r3kfe 360 -2 H (P<<0.01), Hrp
SQ10 dihydrorutaecarpine 41 0.008 0.401 238 AR R (BP) MG, W RO S
SQ20 evodiamine 38 0.006 0.395 . N Vo HE B 2ok RE N
DSS arucadiol 36 0007 0398 m\ 9}(}? l\iﬁu{ﬁ&}ﬁd\ H@?ﬁ%@%%l&& E’]IElJ%TI\
DS54 neotigogenin 34 0.007 0.397 LSRRI VS T 1 TR R 5 41 M54 (CC)




+ 1140 « FI9HBESH 202445 H AR &GwEkA  Drugs & Clinic Vol. 39 No. 5 May 2024

R, ¥ RBUBH RS AIRUE . AR . R4 P {ELH BP. CC. MF 2T 10 2% H
fifesE; 81 NS T IhaE (MF) Mk, Wiklgss BT R, WK 4

. KiRELs &, ARG HAEASE%. KEGG &£ 7315 131 & 55 (P<
..,. - L] ... - - i _,.""— ’ ‘O' . ‘ PIGS Garbn
& 2N e Pl ;
S o4 e ‘.".Wwo‘.‘.. T e i .
: s - i R L L
S . ) @ ® o .
:'-, 2'. : e @ ': »r: @ o8 i ® | . .
5 % i - f.‘:ﬁoo-o‘.';" - | e e Gay . A1
'.. , | n@es o . |
‘.. | o Vg @ » | 0 ’
-..'..‘."”...... \1}» g e e 1\ ™ ® o . W PRARG
I~ (e
H ik >186.237  EE 0L >0.315 s >749.508 B b0 >0.374
degree {4>6.0 FREFE G0 >0.01  degree 15 >19.5 REAE ) & 0 >0.082

R iZEmEYE>2.5 P 2 o >3.11 SRR ENYE>7.246 W40 >0.915
3 PPI MERIHEESZ O S THIE
Fig. 3 Construction of PPI network and screening of core targets
0.01), FEW K45 Tl P& TE R AA- 52 M4 A
HAER . BEIRIE I RIER SRR ) (AGED
F 52k (RAGE) 15 Tk, MRS H (cGMP) -
HEEE G (PKG) 5 518 . BRI (cCAMP)

response to hypoxia

response to xenobiotic stimulus
positive regulation of cytosolic
calcium ion concentration
positive regulation of MAP kinase
activity

positive regulation of MAPK cascad

regulation of blood pressur S FOT IS JEIET 20 2k SPORAMOE Tl E

positive reguIati0r;Ecl%fKEchl;:Slcz;:‘r&(éi3 ﬁfﬂ}'j‘u’”ﬁﬁfi , y—lL 5,
positive “’%”A%Eé’%"sfig"nrgffnig iBIT Cytoscape 3.7.2 #a “IEVER - BT -
vasodilation ﬁﬁ%” mg%’ y—l]_‘ 6, izmé%@x/é[\ 317 /I\fﬁ)ﬁﬂ]

signal transduction
integral component of plasma
membrane

plasma membran

2 106 2ki41, Wk 20 %45 5% 138 PP 1% s
A 159 ANEE g, RO AR AATiEE 2 Ry 2
30 M ZIBRRIEN EIERITER
26 DTN EERSH
20 W gy - IR - B - BT N e
T 10 AL HRBRTEYERL Sy (FFSEE AL BRI
neuronal cell body 5-¥23-2'37,8- H A AL 3 il . =R B R L Ml
membrane #. HEZR, 20 B. KBEER. JRARE. WL
receptor complex AW 5 PP Mz HEAET 6 A7 1A% OB (SRC.
TNF. STAT3. Aktl. EGFR. IL-1p) #7515,
W 7. SREIR, SRS 5% 08 S 4
EEe/NT-5.0 kcal/mol (1 cal=4.2 1), ZH 4
(1454 R /NT—7.0 keal/lmol, B SE8E M Ry 5

—lgP

cell surfac

membrane raft
caveola

B9

integral component of membran

apical plasma membran 10

enzyme binding

steroid binding

heme binding

identical protein binding

RNA polymerase |l transcription
factor activity, ligand-activated

sequence-specific DNA binding = N X N . N -
calmodulin binding ™ BRI I Es & Re 7T, B R

d id ivi &4 y N ~ S
G-protin Coupled serotonin WIS AR, Ll SRR, LA 0
e bndin PR TT BRI S0 R (G A, T R 4
protein tyrosine kinase activity o L AR TR - A8 Pymol A5 45 2R

R HATAT LI, I 8.
3 g

B4 GO DgenNHh LR B R S i o PR <SR S

Flg-4 GO Tunction analysis W, HORR SRR I AU T R R



FEI9RESH 2024

calcium signaling pathway-

neuroactive ligand-receptor

interaction |
AGE-RAGE signaling pathway in]

diabetic complications

cGMP-PKG signaling pathway-

serotonergic synapse-

CcAMP signaling pathway

lipid and atherosclerosis-
adrenergic signaling in |

cardiomyocytes

fluid shear stress and

atherosclerosis

HIF-1 signaling pathway-
Rap1 signaling pathway-

EGFR tyrosine kinase inhibitor

resistance |
regulation of actin cytoskeleton-

MAPK signaling pathway

vascular smooth muscle contraction-
apelin signaling pathway-{

PI3K/Akt signaling pathway-
estrogen signaling pathway-

relaxin signaling pathway-

TNF signaling pathway-

#£5H ARG W BEAE  Drugs & Clinic Vol. 39 No. 5 May 2024 . 1141 «
° (RIS BE 2 A el L aT &7 B B & AL
¢ FPURIBI IR, IRR BRI s, 5750
° VI, AEFEEE . B TS X 24 24 B2 [0 7 VAT 0
0 A EF BT IR )V A T R SO A AT
(] o P, PO ATREMAE AL, HRA 0 R
o w TR

] CHIZ - IR - BB AT - R TSR N AT
) B gk, S A, FEHE. 5--23,7,8-1
L 10 AR, =R, MR, HERE
o RESZ O] &7 R FERE A 0 R BV PE RSy, AL
d FHT, FHBEE A HE 5 B0 R M I KRR
* u KPR TS BRI, 75 IR = 5 R B 5%
.. [ §§ REME T 5K I E st MR 07, b iy 2% A i imad 41
R ®w BB 7 SRR AR A Rk R 4
. [ ED Pt P 2 35 30 T A 4 A s A R8T, B R m i ok o
o S BT RIATS B8 E i P R RO LA 1)

. YERR,
° PPI 25041 & B, SRC. TNF. STAT3. Aktl.
. EGFR. IL-1B & AI Ae/2 O mI &7 Fr i a7 i IR A% O
o.ioGene%';go 0120 8. SRC & —FPHEZ AR IR EE, HAEwHuE

HRBG BRI L H R R AL ME (NOXO 7743

B 5 KEGG BEREEN

Fig.5 KEGG pathway enrichment analysis

PES (ROS) 51 R SAABIBUR ML, e 4T B Il

37
Lkt et i vt e
. g s

g MR i D
- -
wn = ..-n-"" RIS 5 - * >
- e - -
e & *« -.“ & et
i @ - -
- - L
- L) - e
U S -
e -:'0 e -::: L
& " o " - .
- < etipres 3 e , i
- . - z o
TR e -.:-4 .‘t > 'i-__".. - - :
- f;.':w,._ Frr -
Tt 3% e,
LRI - - - ¥ 4 - g —
- b - . - T
- & ( - -
- . ! - .
e o - -
L L .l.” .‘” - i n A,
- . ..u -
- - -
.o ® ”-wqu -‘-”- " -
s -
R ] - e u b o W v v o
g S
r— - ——n
E6 “SEMMS -HES - B WNEE

Fig. 6 Network diagram of “active ingredient - target - pathway”



AR b A

Drugs & Clinic \ol. 39 No. 5 May 2024

« 1142 - HI9KESH 2024 FE5H
24 figl (keal mol*;)

=

FESE- 73 -58 -65 -80 7.7 -66

AL o -
5-#2 5k 2,3.7,8-| = - B
VY FE 4 L 2

- [
- R
5 BRI
o [

—6.0

7 SFIEESREARE
Fig. 7 Molecular docking binding energy heat map

A5 o ISP A A R S0 TN S — i ¢ 1 4
PRF,  HLARIK KT 5 e I s FR A A A R R )
IS, BEAh, TNF S0 57 Ok B RT3 R AR e
e B B I . STAT3 78 iy ML % e HERE rh R 4%
EEIMMEM, HAEsE 2 ML 5] A e B R
i P LM (VSMC) RAYEEAY, A E A
S5 B AR A T o 2R v I P g R P2 AL S —Ff 2
SRR B PN, HRENS I M A B — AL
R HME (eNOS) iEEIFLHE— AL R M A, A
M AHEET KIS S 9 R I/E 23, EGFR A2 —
TS J5E S AR Bl FLRE A6 U5 3 I A I 4
TG A MR 5K F7 s e S BU s T 2 IL-18 /E Dy
— A EEER AT, BN S RIEE S E S,
W VSMC ZhaeMman e bk it (ECM) B EISE IR 12
A e L s PR e A 20

GO TRt EMHai RN, Lonl & Fr 3 ZEL XS
SRS R AMIEIE RIS SR B A5 8 1K

FFSEE A - Aktl

FF&0E A - EGFR

REBFEE - IL-1B

8 S FIHEREE

Fig. 8 Molecular docking model diagram

FE IR VTS . B S T B R i S A S R R
VEVRIT B IR BIVE ] . KEGG B & SR £,
ORI EF VYT LR 5455 Sl RETE TR A -
ZARAHAR . AGE-RAGE 15 5@ . cGMP-PKA
E5IEEE. cCAMP (55 IBEEEEIIMC, H5E T8
PR AE (e LR (R SR R F rh R 4538 EINE R, o
FORIN, B515E TS e o T BN N B R R
B, B 1R U LSRN I A R BE 3
K, B IME TR0, W im Rk - 2
HAER 5#& RS ThREEVIMSE, 1 H EARLEHIK
17, R AT AP R G B A A
JE I =B R LE 2 —27, AGE-RAGE 15 5 il %

) AGE & —FrHEA . ZRMNER 518 JEk it
1THEBEE M E IR e (&9, H 5 RAGE 454
Ja AliEE = A ROS WS F «B (NF-xB) DL
R4 9% 4 i PR -1~k 55 22 MO L 375 e L R 1281

cGMP-PKA 15 5 i % R % 18 1 2 Fhoagk 42 8
VSMC H 45 B 17K P 1 1 R AR &7 5K I . AR ifi
JERIVERE, cAMP {5538 i fe fi% a4 Ras [F)
PEIER KR A (RhoA) /Rho AH %% i 2 e &
Bl (ROCK) 15 5% 3 WUE LBk A R BE IR I
( MLCP ) JFf ik /> UL BK 5 B B 1R g B2 ) IV 2
(MYPTL) i VEBE R RS S M &5k, HEf A
FERE SRR, oy X Eas AR, G PE R 4



HIOHBESH 202445 H RS E T Y3

Drugs & Clinic

Vol. 39 No. 5 May 2024 + 1143 -

0 R B RIFIEGRE, RO mEF v

AIREIEL T SRC. TNF. STAT3. Aktl. EGFR.

IL-10 S8 R 5 B A 1E— D B0 0IE X 2% Tt 5

R A EEE
Zx LTI, AHE I I 2% 2 3 1K U A 53

TRV R T ORI ReEd S AL

LI 5-F556-21,3',7,8- VU FH AR AL T . =24 R

TR MRSy, EHT STAT3. TNF.

SRC. Aktl. EGFR. IL-1p %5¥Eai, H#EME 518

#. AGE-RAGE 15 5@ . cGMP-PKG 15 5 i@ %

MATEVERCE - AR AR S5 S8, BT

SRIME . PR ARAE SN G L A K DRe, AR

BT EMLUERIER, AT 2. 2HA 2

AR TT R 55, N S AT KR B 4 5%
RBAR AEHEHFRAREGEAZFR

Sk

[1] Zhou B, Perel P, Mensah G A, et al. Global epidemiology,
health burden and effective interventions for elevated
blood pressure and hypertension [J]. Nat Rev Cardiol,
2021, 18(11): 785-802.

[2] Laurent S. Antihypertensive drugs [J]. Pharmacol Res,
2017, 124: 116-125.

[81 RN, R PR, R S PR & O PR T
LR MG RS [J]. P E 255, 2016, 27(15): 2054-
2056.

[4] Edndh, BEF, K & OGSV HEIGST
JFUR A e L B PRI FE [9]. BARZ5# 5 IR, 2019,
34(9): 2622-2626.

[5] 484, skipZs, skil, & (WEGEEPNITIEIERE)
i [J]. &g, 2021, 52(14): 4119-4129..

[6] Meng XY, Zhang H X, Mezei M, et al. Molecular docking:
A powerful approach for structure-based drug discovery
[J]. Curr Comput Aided Drug Des, 2011, 7(2): 146-157.

[7]1 EZjd [S]. —&B. 2020: 751-752.

[8] EEMY, #HE, W, % SRS AETE
B R Bbr &Y (Q-Marker) FITRMI 44T [J]. i
2}j, 2022, 53(2): 609-618.

[0 ‘R, FRAER, R, 55 BRSO 2 AR H]

Wt [J]. W EBR 24, 2021, 23(12): 2177-2195.

AN, B, EREIR, S OREFRLER .

YER S W PR R F 703t Je B ot cbm ST [J). e

2}j, 2022, 53(13): 4198-4213.

XMER, TKRERZE, FiY, 5. = -LRIBETUEE R &

EAREYTM AT [J]. hEEZY, 2021, 52(9): 2733-2745.

SR, XK, B, S LR KA ORI

RBEEEMENATE [J]. T EPEREMEY R E, 2022,

[10]

(11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

28(5): 831-838.

Hsin K Y, Ghosh S, Kitano H. Combining machine
learning systems and multiple docking simulation
packages to improve docking prediction reliability for
network pharmacology [J]. PLoS One, 2013, 8(12):
e83922.

KA, BRERR, HTE PEHPHAEMERINRS R
J& [ AR HOR - BE 2 B4, 2020, 22(12):
4139-4146.

Chen K, Guan Y Q, Ma Y C, et al. Danshenol A alleviates
hypertension-induced cardiac remodeling by ameliorating
mitochondrial dysfunction and suppressing reactive
oxygen species production [J]. Oxid Med Cell Longev,
2019, 2019: 2580409.

Campos D R, Celotto A C, Albuquerque AA'S, et al. The
diterpene sclareol vascular effect in normotensive and
hypertensive rats [J]. Arg Bras Cardiol, 2017, 109(2): 117-
123.

Uydes-Dogan B S, Takir S, Ozdemir O, et al. The
comparison of the relaxant effects of two methoxylated
flavones in rat aortic rings [J]. Vascul Pharmacol, 2005,
43(4): 220-226.

Oyagbemi A A, Omobowale T O, Adejumobi O A, et al.
Antihypertensive power of Naringenin is mediated via
(MCR)/
angiotensin converting enzyme (ACE)/kidney injury

attenuation of mineralocorticoid receptor
molecule (Kim-1) signaling pathway [J]. Eur J Pharmacol,
2020, 880: 173142.

Zhang M Q, Qi J Y, He Q Q, et al. Liquiritigenin protects
against myocardial ischemic by inhibiting oxidative stress,
apoptosis, and L-type Ca?* channels [J]. Phytother Res,
2022, 36(9): 3619-3631.

Hussain M, Ikram W, Ikram U. Role of c-Src and reactive
oxygen species in cardiovascular diseases [J]. Mol Genet
Genomics, 2023, 298(2): 315-328.

Souders C L, Zubcevic J, Martyniuk C J. Tumor necrosis
factor alpha and the gastrointestinal epithelium:
Implications for the gut-brain axis and hypertension [J].
Cell Mol Neurobiol, 2022, 42(2): 419-437.

KEHAS, ATHE, BRALA, 45 JAK2/STAT3 MK/ 35K
PRI AR LR R FE R [J]. I AE AR IR 2 %
&, 2023, 32(3): 244-247.

Ha J M, Kim Y W, Lee D H, et al. Regulation of arterial
blood pressure by Aktl-dependent vascular relaxation [J].
J Mol Med, 2011, 89(12): 1253-1260.

P, AT RBER T 32 A 0 e SU0E S S
MR XA MBFRERE [J]. Bexim 4 &, 2015, 14(3):
316-318.



- 1144 -

FHBESH 2024FE5H

AR b A

Drugs & Clinic \ol. 39 No. 5 May 2024

[25]

[26]

[27]

Melton E, Qiu H Y. Interleukin-1p in multifactorial
hypertension: inflammation, vascular smooth muscle cell
and extracellular matrix remodeling, and non-coding RNA
regulation [J]. Int J Mol Sci, 2021, 22(16): 8639.

Ma J, Li Y N, Yang X Y, et al. Signaling pathways in
vascular function and hypertension: Molecular mechanisms
and therapeutic interventions [J]. Signal Transduct Tar,
2023, 8(1): 168.

JEER, BRERIE. B EMAEREETPA. &k
JTIORE S [J]. A4 i £ 4 &, 2021, 29(9): 880-885.

(28]

[29]

[30]

Prasad K. Involvement of AGE and its receptors in the
pathogenesis of hypertension in elderly people and its
treatment [J]. Int J Angiol, 2022, 31(4): 213-221.

Fellner S K, Arendshorst W J. Complex interactions of
NO/cGMP/PKG systems on Ca?* signaling in afferent
arteriolar vascular smooth muscle [J]. Am J Physiol Heart
Circ Physiol, 2010, 298(1): H144-H151.

Wehbe N, Nasser S A, Al-Dhaheri Y, et al. EPAC in
vascular smooth muscle cells [J]. Int J Mol Sci, 2020,
21(14): 5160.

[FiEmE &E]



