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Systematic Understanding the Mechanisms of Ji Mai Tong Tablet Treatment on Hypertension

LI Bo', LEI Shanshan', LI He', CHEN Yehui', ZHENG Xiang’, CHEN Yigong', QIAN Liuging', LYU

Guiyuanz’l*, CHEN Suhongl’3*(1.Zhejiang University of Technology, Hangzhou 310014, China; 2.Zhejiang University of
Traditional Chinese Medicine, Hangzhou 310053, China, 3. Wenzhou Medical University, Wenzhou 325035, China)

ABSTRACT: OBJECTIVE To elucidate multicomponent-multi-target-multi-channel analysis by network pharmacology, so as
to provide a theoretical reference for further study of the mechanism of antihypertensive action of Ji Mai Tong tablet.
METHODS By the TCMSP database, combined with oral bioavailability (=30%) analysis and resistance (=0.18), screening
of active ingredients in Ji Mai Tong tablet. Target prediction analysis was carried out by Drugbank and TCMSP database, and the
related genes of hypertension disease were screened through GENCARD database. DAVID and KEGG database were combined
to carry out GO analysis and path analysis, and Cystoscope software was used to construct the network of compound-target-path.
RESULTS The 33 compounds were obtained and 148 number of related potential target genes, which could map to 223
signalling pathways. Among these pathways, 31 pathways were closely related to the development of hypertension. AGE-RAGE
signaling pathway in diabetic complications, PI3K-Akt signaling pathway, TNF signaling pathway, Adrenergic signaling in
cardiomyocytes and Focal adhesion were the hinge of the whole hypotensive mechanism of Ji Mai Tong tablet. CONCLUSION
It is indicated that Ji Mai Tong tablets could regulate vascular endothelial function, inflammatory reaction, calcium and sodium
transport, glucose and lipid metabolism and other involved in vasodilation, and then improve inflammation, regulate the body’s
metabolism, medulating the transport of ions and so on, resulting in antihypertensive effect.

KEYWORDS: Ji Mai Tong; network pharmacology; hypertension; vascular endothelial function; glycolipid metabolism
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Tab.1 The main active material parameters of the Ji Mai Tong tablet

R AR Mol ID 5 RS SFE OB/% DL
WAL, ARG M0006 Luteolin(A R % %) 286.25  36.16 0.25
PPH1E. H R MO0098 Quercetin(ifil %) 30225 46.43 0.28
WA, EAREL  MO0358 Beta-Sitosterol(B-% { %) 41479 3691 0.75

Ly MO0359 Sitosterol (% {§ F¥) 41479 36.91 0.75
B MO0422 Kaempferol( 111 25 F) 286.25  41.88 0.24
W, B MO0449 Stigmasterol( = & %) 41277  43.83 0.76
YT MO0471 Aloe-Emodin(F 25 K # %) 270.25  83.38 0.24
R M0737 Morin(F %) 30225 46.23 0.27
¥ M0953 386.73  37.87 0.68
[ =pia M1689 Acacetin(£ &K &) 28428 3497 0.24
iy M1790 Linarin(Z £ 1) 592.6 39.84 0.71
YT M2268 Rhein(K#i2) 28423 47.07 0.28
W M2281 Toralactone(¥ B P /i) 27227  46.46 0.24
HHE M4355 Spinasterol 41277 4298 0.76
R M4798 Delphinidin 303.26  40.63 0.28
VR M5043 Campest-5-en-3beta-ol 400.76 37.58 0.71
VYRR M6465 Rubrofusarin-6-beta-gentiobioside 596.59 40.12 0.67
VUER M6466 Rubrofusarin 27227 4555 0.24
e 1 M6472 Aurantio-obtusin 33031 31.55 0.37
e+ M6475 Obtusin 34434 8143 0.4
VRS M6481 Gluco-obtusifolin 446.44 42.41 0.81
VYRR Mo6482 9,10-dihydroxy-7-methoxy-3-methylene-4H-benzo[g]isochromen-1-one 272.27 63.25 0.24
e M6486 Obtusin 34434 3124 0.4
B M6489 Quinizarin 24022 4734 0.19
R M6767 Vulgaxanthin-T 33934 56.14 0.26
H % M6772 Poriferasterol monoglucoside_qt 412.77  43.83 0.76
R M6774 Stigmast-7-enol 41479 3742 0.75
Liigpea M8173 Daucosterol_qt 414.79 36.91 0.75
[igrpia M8915 Acacetin-7-O-p-D-galactopyranoside 446.44 50.19 0.77
[ pia M8918 Arteglasin A 304.37 5245 0.33
[iZ=Fi M8919  (28,6S,7ar)-2-[(1E,3E,5E,7E,9E, 11E,13E,15E)-16-[(4S)-4-hydroxy-2,6,6-trimethyl- ~ 584.96  59.52 0.55
1-cyclohexenyl]-1,5,10,14-tetramethylhexadeca-1,3,5,7,9,11,13,15-octaenyl]-4,4,
Ta-trimethyl-2,5,6,7-tetrahydrobenzofuran-6-ol
Lisgpig M8924 Azuleno(4,5-b)furan-2(3H)-one,4-(acetyloxy)-3a,4,5,6,6a,7,9a,9b-octahydro-6- 306.39 68.44 0.27
hydroxy-6,9-dimethyl-3-methylene-,(3ar-(3aalpha,4alpha,6alpha,6aalpha,9aalpha,
9bbeta))-
[iZpid M8925 (3ar,4S,6R,6ar,9ar,9br)-4,6-dihydroxy-6,9-dimethyl-3-methylene-4,5,6a,7,9a,9b- 264.35 40.08 0.19

hexahydro-3ah-azuleno[5,4-d]furan-2-one
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Tab.2 Compounds correspond to targets associated with targets associated with hypertension

EERe) L LR EiLga iR LiLEAN iR EiLgA

1 ABCBI1 38 DRD1 75 MAPKS 112 SLC6A3

2 ABCG2 39 DUOX2 76 MCL1 113 SLC6A4

3 ACACA 40 EDNI1 77 MET 114 SOD1

4 ACHE 41 EGF 78 MGAM 115 SPP1

5 ADHIC 42 EGFR 79 MMP1 116 STATI1

6 ADRAI1B 43 ELK1 80 MMP2 117 TGFB1

7 ADRA2A 44 ERBB3 81 MMP3 118 THBD

8 ADRBI1 45 ESRI1 82 MMP9 119 TNF

9 AKRI1BI 46 ESR2 83 MPO 120 TOP1
10 AKT1 47 F10 84 MYC 121 TOP2A
11 ALOX5 48 F7 85 NOS2 122 TP53
12 APP 49 FAS 86 NOS3 123 SLPI
13 AR 50 FOS 87 NQO1 124 VEGFA
14 BAX 51 GJA1 88 NR3C2 125 SULTIE1
15 BCL2 52 GSK3B 89 NUF2 126 CYP1A1
16 BCL2L1 53 GSR 90 PARP1 127 CYP1A2
17 BIRCS 54 GSTM1 91 PCNA 128 CYPI1BI1
18 CA2 55 GSTM2 92 PDE3A 129 JUN
19 CASP3 56 GSTP1 93 PGR 130 KCNH2
20 CASPS8 57 HAS2 94 PIK3CG 131 KCNMA1
21 CASP9 58 HIFIA 95 PLAT 132 RAF1
22 CAV1 59 HK2 96 PLAU 133 RASA1
23 CCL2 60 HMOX1 97 PONI1 134 RASSF1
24 CCND1 61 ICAM1 98 POR 135 CXCLI11
25 CD36 62 IFNG 99 PPARA 136 CXCL8
26 CD40LG 63 IGF2 100 PPARD 137 IL6
27 CDKNI1B 64 IGFBP3 101 PPARG 138 INSR
28 CHRM3 65 IKBKG 102 PPP3CA 139 PTGS1
29 CHUK 66 IL10 103 PRKCD 140 PTGS2
30 CLDN4 67 IL1IA 104 PTGER3 141 ADRAITA
31 COL1A1 68 IL1B 105 PTGES 142 ADRB2
32 COL2A1 69 1L2 106 RELA 143 HTR2A
33 CRP 70 IL4 107 SCNSA 144 NR1I2
34 CTSD 71 MAOA 108 SELE 145 OPRMI
35 CXCL10 72 MAOB 109 SERPINEI 146 VCAMI
36 CYP3A4 73 MAPK1 110 SLC2A4 147 XDH
37 DPP4 74 MAPK14 111 SLC6A2 148 EIF6
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Tab.3 The top 50 key genes

75 B rSE =) e ISR =) 2 IS EA
1 VEGFA 18 IL10 35 MMP2
2 IL6 19 ICAM1 36 SPP1
3 JUN 20 CASP3 37 VCAMI
4 TNF 21 1L4 38 HMOX1
5 TP53 22 IFNG 39 EDN1
6 AKTI1 23 MYC 40 SERPINE1
7 MAPK1 24 MAPK14 41 ESR1
8 PTGS2 25 1L2 42 CCND1
9 MAPKS 26 RELA 43 NOS2
10 PIK3CG 27 STATI1 44 BAX
11 IL8 28 BCL2L1 45 PARPI
12 MMP9 29 EGFR 46 MMP1
13 FOS 30 TGFB1 47 PCNA
14 BCL2 31 CASP8 48 CASP9
15 CCL2 32 CD40LG 49 FAS
16 EGF 33 PPARG 50 CDKNI1B
17 IL1B 34 NOS3
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Tab.4 The related pathway of the antihypertensive effect of

Ji Mai Tong tablet
bk D #& PHE

AGE-RAGE signaling pathway in diabetic hsa04933 30  1.04x10™%
complications

PI3K-Akt signaling pathway hsa04151 28 1.61x107%*
TNF signaling pathway hsa04668 25 1.31x107%
Apoptosis hsa04210 23 6.56x107°
MAPK signaling pathway hsa04010 23 2.00x107%*
HIF-1 signaling pathway hsa04066 19  1.02x107%
Metabolic pathways hsa01100 18  1.01x10°°
Endocrine resistance hsa01522 18 1.86x107%*
T cell receptor signaling pathway hsa04660 18  6.72x107**
Toll-like receptor signaling pathway hsa04620 18  7.84x107**
Focal adhesion hsa04510 18 3.44x107"
Cytokine-cytokine receptor interaction ~ hsa04060 18  2.85x107"
Ras signaling pathway hsa04014 17 5.28x107"7
FoxO signaling pathway hsa04068 16  4.47x107"
cAMP signaling pathway hsa04024 14 7.06x107"*
EGFR tyrosine kinase inhibitor resistance hsa01521 14  7.11x107"
Jak-STAT signaling pathway hsa04630 14 3.61x107"
¢GMP-PKG signaling pathway hsa04022 14  7.38x107"
Insulin resistance hsa04931 13 1.04x107"°
Calcium signaling pathway hsa04020 13 4.16x107"
ErbB signaling pathway hsa04012 13 8.26x107"7
Neurotrophin signaling pathway hsa04722 13 3.27x107"
Sphingolipid signaling pathway hsa04071 13 3.61x107"
NF-kappa B signaling pathway hsa04064 13 1.58x107'°
Chemokine signaling pathway hsa04062 13 6.56x107"
Insulin signaling pathway hsa04910 11 1.11x10™"
Serotonergic synapse hsa04726 11  1.25x107"2
Dopaminergic synapse hsa04728 10  1.28x107"°
Rapl signaling pathway hsa04015 10 1.08x10°°
Adrenergic signaling in cardiomyocytes  hsa04261 10 4.51x107"°
VEGF signaling pathway hsa04370 10 1.28x107"*
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