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[ Abstract ] Objective; To explore the molecular mechanism of Banxia Baizhu Tianma Tang in treating
hypertension. Method: Based on an internet-based computation platform for integrated pharmacology of traditional
Chinese medicine (TCM), TCM prescription database, TCM database, TCM component database and disease/
symptoms target database, information on the chemical compositions contained in TCM was retrieved, an

interaction network between potential targets and disease targets of Banxia Baizhu Tianma Tang was built, then core
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target was enriched and calculated, gene function and pathway analysis was carried out, the multi-dimensional
relationship network of “ Chinese herbs-ingredients-critical targets-key pathways” of Banxia Baizhu Tianma Tang
was further constructed. Result; A total of 90 active ingredients in Banxia Baizhu Tianma Tang were obtained,
including alkaloids, nucleosides, flavonoids, saponins, organic acids and other ingredients; they involved 287
core targets, including 13 direct targets, such as adenylate cyclase, G protein coupled with B, receptor, glucose
kinase, etc; they also involved nervous system, endocrine system, circulatory system, estrogen signaling
pathway, chemokine signaling pathway and other related biological processes and signaling pathways. Conclusion .
Banxia Baizhu Tianma Tang can regulate neurotransmitter concentration and activity abnormalities, improve the
protective effect of vascular endothelial cells by improving insulin resistance, regulating the production of
inflammatory factors, and inhibiting inflammatory reactions, thereby exerting pharmacological effects on the

treatment of hypertension. This study can provide a scientific basis for comprehensive interpretation of mechanism

of Banxia Baizhu Tianma Tang.
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Table 1 Gene function analysis of candidate targets of Banxia Baizhu Tianma Tang

D R fE EREH/ A P
G0:0005234 extracellular-glutamate-gated ion channel activity 18 2.04 x10 7
G0:0035235 ionotropic glutamate receptor signaling pathway 18 2.46 x10 7%
G0:0006418 tRNA aminoacylation for protein translation 19 2.46 x10 %
G0.0005739 mitochondrion 82 3.24 x10 "%
G0:0005524 =R BT 454 ( ATP binding) 87 4,29 x10 7%
G0:0005829 Jif 5 V7% 15 ( cytosol ) 140 2.58 x10°"
G0:0005759 247 & 5 7 ( mitochondrial matrix ) 39 2.62x10°"
G0 0070062 a4} A (extracellular exosome ) 116 1.72 x10 1
G0:0004129 cytochrome-C oxidase activity 13 1.83 x10
G0.0007215 glutamate receptor signaling pathway 10 2.71 x10 "
G0 :0006123 2RO K B F L b, 4 6 % C % AL i ( mitochondrial electron 11 2,77 x10°

transport , cytochrome-C oxidase )
G0:0015171 amino acid transmembrane transporter activity 14 6.68 x10 "
G0:0003924 GTPase activity 27 1.60 x10 13
G0.0005743 28 B 44 P4 B ( mitochondrial inner membrane ) 36 3.03x10°"
G0 ;0000050 FRZ G IR (urea cycle) 9 3.34x10°"
G0:0045211 %% fi J55 i ( postsynaptic membrane ) 25 7.51x10° "
G0:0016594 H &M% 4 (glycine binding) 9 9.18 x 10"
G0:0004972 NMDA glutamate receptor activity 7 1.01 x10 "
G0:0005525 GTP binding 32 1.25 x10 "
G0:0000049 IRNA binding 13 1.34 x10 !
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S BEFE % % B8 4% BR (tRNA aminoacylation for protein
translation ) , 2 %7 & ( mitochondrion ) , 4 it 4 2% C 4
AL B 75 PE ( eytochrome-C oxidase activity ) , 7 2 8 %
1R 15 5 38 #% ( glutamate receplor signaling pathway ) ,
AR YE K% i2&E A K ¥ (amino acid
transmembrane transporter activity ) , = #§ f2 JK 1 B 15
PE (GTPase activity) , N-H 3£-D-K & & 8 B 5 & R
ZAK1E P ( NMDA glutamate receptor activity ) 2 2%

®2 YEARRRFRERFSENERER

H oo X e AR HE 47 38 #% & 58 73 07, 15 M5 1k B br 2
HRYE A S, R 2 45 & W Nl B A 47
2 R fE 28 fih ( glutamatergic synapse ) , & 3& B2 10 i
(‘amino acid metabolism ), i £ & % ( nervous
system ) , ¥ 2 /2 A1 i 22 2 1% 1) ( arginine and proline
metabolism ) , N 2 B2 . K '] & & TR 1 4% & 12 X g
(alanine , aspartate and glutamate metabolism) , 28 2L %

B4 A= )6 1 ( biosynthesis of amino acids) 45 38 [ .

Table 2 Pathway analysis of candidate targets of Banxia Baizhu Tianma Tang

D 2R LLNES - OE Vet P
hsa04724 glutamatergic synapse 39 6.67 x10 %
hsa00970 Tk L 5 B W A 8 5 i (aminoacyl-tRNA biosynthesis ) 23 1.80 x10 "
# amino acid metabolism 45 5.15x10°1
# nervous system 60 4.07 x10 "
# HE ¥ (overview ) 34 5.86 x10
hsa00330 arginine and proline metabolism 19 2.81 x10° "2
hsa05031 2N g i & ( amphetamine addiction) 20 4.97 x10°"?
hsa00250 alanine , aspartate and glutamate metabolism 15 7.90 x10 "2
hsa05030 A] % PR i 68 ( cocaine addiction) 17 1.51 x10 "
# W) 5 R #6i ( substance dependence) 36 5.79 x10~°
# P 2518 47 P P9 (neurodegenerative diseases) 40 9.84 x10°°
hsa05010 Bl R 9% 367 3K [ 995 ( Alzheimer’s disease) 26 1.56 x10~*
hsa04720 K 1] % 9 ( long-term potentiation) 16 2.01x10°8
hsa05012 Y1 4> % 9% ( Parkinson’s disease) 23 5.25%x10 8
# IR 3% 3 13 1 ( environmental adaptation ) 21 7.06 x10 ~®
hsa05033 JE it T8 (nicotine addiction) 12 7.99 x 10 °*
hsa04713 &% J& 11 ( circadian entrainment ) 18 1.70 x10 7
hsa00020 FrBERR G 3F ( citrate cycle) 10 3.28 x1077
hsa01230 biosynthesis of amino acids 15 4.68 x10°7
hsa04932 A PGS 1 g 7 M 99 (non-alcoholic fatty liver disease, NAFLD) 22 6.15x1077
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Fig.1 Network of candidate targets of Banxia Baizhu Tianma Tang

for hypertension
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Table 3 Gene function analysis of key targets of Banxia Baizhu Tianma Tang for hypertension

D JL 1) hE FEREH /A P
G0:0005829 cytosol 149 3.68 x 10~
G0:0005524 ATP binding 82 3.35x10 7%
G0 :0004672 T IS T 11 (protein kinase activity) 30 1.52 x10 7%
G0:0007165 {55 %% 5 (signal transduction) 62 8.02x10 %
G0:0030168 1M /NHR 343 ( platelet activation) 23 6.44 x10 %
G0 :0005886 J5i it ( plasma membrane ) 127 2.15x10°"8
G0:0006468 ZE M B iR 1k ( protein phosphorylation) 37 4.73 x10°"7
G0:0018105 JHk 35 24 %5 1% 5 1% 1k ( peptidyl-serine phosphorylation ) 20 1.10x10°"
G0:0007190 WO N 1% BR 4K i I 14 (activation of adenylate cyclase activity) 13 2.51x10°%
G0:0007268 Ak 2 %8 fih 4% 33 ( chemical synaptic transmission ) 25 5.05 x10°1
G0 ;0042493 25 M) 2 i ( response to drug) 29 1.21x10°™
G0.0004674 22 5 BRI R 1K (I B 7% 7 ( protein serine/threonine kinase 29 3.90 x10 ™

activity)
G0:0005739 mitochondrion 56 6.99 x 10"
G0:0043209 #E#4 (myelin sheath) 20 7.28 x10 "
G0:0005515 T 1 F 454 (protein binding) 191 7.38 x10 "
G0:0004016 adenylate cyclase activity 10 7.97 x10
G0:0003924 GTPase activity 24 8.19 x10 "
G0:0034199 T TIEG A T Pk 9 8005 (activation of PKA activity) 9 7.41 x10°"1
G0:0035235 ionotropic glutamate receptor signaling pathway 10 8.02x10° 13
G0:0005234 extracellular-glutamate-gated ion channel activity 9 1.46 x10 12
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Table 4 Pathway analysis of key targets of Banxia Baizhu Tianma Tang for hypertension
ID i % 4% B R H /A r
# nervous system 75 2.61 x10°7
# N 43 W % %5 (endocrine system ) 83 8.28 x 102
hsa04915 W 38 2% 15 5 18 % (estrogen signaling pathway ) 33 1.37 x 10 ~*
hsa04062 Hafb {5 238 %% ( chemokine signaling pathway ) 43 4.99 x10 "%
hsa04912 2P 5 2 BRI 2% 5 8 %% ( GnRH signaling pathway) 31 1.41 x10
hsa04720 long-term potentiation 25 7.85x10°"
# substance dependence 48 8.62x10°"
hsa04022 PR 5 R -EA B R S H R AR 1 VOB 1F 5 8 % ( cGMP-PKG 37 1.31 x10°1®
signaling pathway)

# & ¥k £ 45 ( circulatory system) 46 1.42x10°"®
hsa04724 glutamatergic synapse 31 3.03x10° "%
hsa00230 I 14 £% 3§t ( purine metabolism ) 37 3.76 x10 '8
hsa05161 ZTUNT % (hepatitis B) 34 6.99 x10 '
hsa04921 {77 25 4% 538 6 (oxytocin signaling pathway) 34 1.18 x 10 16
# R £ 14 ( nucleotide metabolism) 38 1.31 x10 1
hsa04713 circadian entrainment 27 1.65x10 "'
# environmental adaptation 30 1.77 x10 °1'®
# signal transduction 117 2.79 x10 7'
hsa04722 Bl 25 5 F2 {5 53 % ( neurotrophin signaling pathway ) 29 7.60 x 10 "'
hsa04725 JIE 5% B 28 fiil ( cholinergic synapse ) 28 1.23x10°"
hsa05215 i %) i 4 ( prostate cancer) 25 1.83 x10°1

f e 3 mIA, 2 B R KR 25 90 8 bR 5 e i
J 95 95 O A 1) 35 [N Ty B o 9 S BR O T T L 24
TR/ I 2 W AR VO T M R O A TR M I
WA, BRI R BE AR KRR TP 2R
Wi/ F5 R R R 1 W B 1 R Y IR e & T Al
T 25 RS e IE 5, T T 48 4 I 45 ot s 8 3 4 25 38
TR AL 3 Mo id i NI R i B AR Ak, B 4 1]
F L0 E RO R W MRS R N R
G MEI ARG IR 2 — B0 AR ) 5% E M
YR , BB R BUAE 48 M PR LA PN Rz Al B T e Y
SEM LA PR 20 T ) e I A R PN R - i e -0
LA AR 4 1 i 3 DR AN A 4 o 4 L DR
a4l PR T B TR U 1 1 5 1 B, 5 B A I O
R AL S TR Y L Al N s S Y A
cGMP-PKG {553 i *° 1 15 4 1k 1 34 1 48 4 I I
X, MEFEHREESERT - LGS
AT B BT NO R AR R, R Ang
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Fig.2 Multidimensional network relationship of “traditional Chinese medicines-components-core targets-key pathways”

of Banxia Baizhu
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