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Study on the mechanism of Gastrodiae Rhizoma-Chuanxiong Rhizoma herb
pair in the treatment of hypertension based on network
pharmacology and molecular docking technology
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Shaanxi University of Chinese Medicine , Xianyang 712046 , China

Abstract : This study aims to explore the active components and pharmacological mechanisms of Gastrodiae Rhizoma-Chuanx-
iong Rhizoma in promoting blood circulation and removing blood stasis by the network pharmacology and molecular docking.
The chemical constituents and target genes of Gastrodiae Rhizoma-Chuanxiong Rhizoma herb pairs were screened by the sys-
tematic pharmacological analysis platform ( TCMSP)and TCM Database @ Taiwan. The potential active components of Gastro-
diae Rhizoma-Chuanxiong Rhizoma herb pairs were screened under the conditions of bioavailability (OB) = 30% and drug-
like (DL) = 0. 18. The disease target of hypertension was searched through Drughank and CTD,which was mapped with the
potential target of herb pair,and the Wayne diagram was drawn. The target gene of the mapped active component was introduced
into Cytoscape 3.2.1 to construct the drug pair-disease-component-target network map. The protein interaction map was con-

structed with string database,and go function analysis and KEGG pathway enrichment analysis were performed ;the results of
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active components and key targets were verified the molecular docking by Discovery Studio 4.5 software. A total of 107 active
ingredients and 1 010 targets were screened for the Gastrodiae Rhizoma-Chuanxiong Rhizoma herb pair. Hypertension corre-
sponds to 2 268 targets. Through mapping,70 active ingredients and 83 intersection targets were selected. The traditional Chi-
nese medicine-active components-target regulation network contains 155 nodes and 1 217 edges. GO function enrichment re-
sults mainly involve the blood circulation , circulatory system process,nuclear receptor activity , transcription factor activity ,and
so on; KEGG enrichment results mainly involve the neuroactive ligand-receptor interaction, pathways in cancer,cAMP signa-
ling pathway, calcium signaling pathway,and so on. The results of molecular docking showed that the core targets had strong
affinity with m-hydroxybenzoic acid, oleic acid , mandenol , trans-gB-farnesene and tetradecane. Gastrodiae Rhizoma-Chuanxiong
Rhizoma herb pair may play a role in the treatment of hypertension through TNF,PTGS2,EDN1 and other key targets, and

through the regulation of neuroactive ligand-receptor interaction,Ca**

signaling pathway,in cancer pathways and other signal
pathways. This study reveals the pharmacological mechanisms of Gastrodiae Rhizoma-Chuanxiong Rhizoma on multi-compo-

nent, multi-channel and multi-target synergistic in the treatment of hypertension from the perspective of network pharmacolo-
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Table 1  Corresponding table of compound names of Gastrodiae Rhizoma-Chuanxiong Rhizoma herb pair

lie=2 &Y 2R ez L&A

Code Molecule name Code Molecule name

T™3 Y45 5§ y-Sitosterol CX45 JF AN Myrcene

TM5 [A] B FEAEH R m-Hydroxybenzoic acid CX47 B H ) Thymol

T™S B i &5 % Dauricine CX48 3L T %8 Methyl eugenol

T™M14 4-F2 3L 4-Hydroxybenzylamine CX50 G Choline

CX2 A Myricanone CX51 i #i i Vallesiachotamine

CX7 U4z Tetradecane CX52 5,6-_" A F 5 5,6-Dihydroergosterol
CX9 FEE Octanol CX53 3(8)-3-T34,5- 4Kk 3(S) -3-Butyl4,5-dihydrophthalein
CX11 B-Hi# 4% B-Elemene CX54 AR 218 Ethyl linoleate

CX12 A Z F K H} 24-Ethylenephenol CX55 kiR B g Methyl palmitate

CX13 BIERAR Ferulic acid CX56 13-H 56 F ki 13-Methyl pentadecanoic acid
CX15 TE 3R F i Methyl linoleate CX57 a- KN a-Phellandrene

CX16 y-¥A 4 y-Terpinene CX58 3,4-— HA LA EERR Caffeic acid dimethyl ether
CX19 D( + ) -Hi% i Fenchone CX59 MR Oleic acid

CX20 | F % Pentadecanol CX60 JHEZE Pentylbenzene

CcX22 IR FZ Cnidium lactone CX61 Ffiki Camphene

CX23 751 Hexadecanol CX63 1-F 4 3 2- 1 JLBR 1-Methoxy-2-Methylanthraquinone
CX24 a-FAHEE a-Terpineol CX66 K 7 NS Neocnidilide

CX25 B- I 5% B-Eudesmol CX67 a-FA M a-Terpinene

CX26 J#%# )5 Humulene CX68 IEPREAZ Cindimine

CX27 7K F Borneol CX69 FIF a-Humulene

CX28 L1 Heptadecanol CX70 R B4 B W trans-B-Famesene
CX29 A% iR — T fi% Dibutyl phthalate CX72 + 75§ Methyl hexadecanoate

CX30 X 1fil B 75 B Spathulenol CX75 TR T % Butyryl cyclohexane

CX31 FriE Limonene CX78 WERR Caffeic acid

CX32 JEH a-Pinene CX83 H 2 TP ig Methyl phenylacetate

CX33 A7 EE Terpinen4-ol CX84 VAR Linoleic acid

CX35 B-TEH B-Pinene CX85 4B Z KT o-Ethylphenol

CX36 +75%ef2 Hexadecanoic acid CX87 LB2E W R 1E Tl N-Butylphthalate
CX37 J 2. Phenylacetaldehyde CX88 25 841 Sitosterol

CX38 ik Camphor CX90 + TL4ERR Pentadecanoic acid

CX39 F M Citronellol CX91 1317 1-Phenyl-1-pentanone
CX41 SR B} o-Cresol CX94 ¥2J7 Sabinene

CX42 LA Retinol CX96 AP Cocaine

CX43 RAATH trans-Caryophyllene CX97 )11 15 K Senkyunolide K

CX44 F5 4% Linalool CX98 3-Jk#% 3-Carene

T TM-RRR CX- )15
Note ; TM-Gastrodiae Rhizoma ; CX-Chuanxiong Rhizoma.
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Fig. 3 PPI network of Gastrodiae Rhizoma-Chuanxiong Rhizoma herb pair in treatment of hypertension
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Fig. 6 KEGG pathway enrichment analysis of potential targets of Gastrodiae Rhizoma-

Chuanxiong Rhizoma herb pair in treatment of hypertension
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Table 2 Score of binding activity between core targets and corresponding compounds
SRR N L&Y Pubchem S EL FHPE25 9 L
Core target Compound D Docking score Positive drug  Docking score
TNF (]2 525 H iR m-Hydroxybenzoic acid 3458978 136.255 Riboflavin 130. 262
TNF MR Oleic acid 445639 123.768
TNF HEBE Sucrose 5988 117.306
TNF WERR — A ¥ Caffeic acid dimethyl ether 717531 81.133 3
TNF T Thymol 6989 69.197 8
TNF 48 2 HEFKE ) o-Ethylphenol 6997 60.087 4
TNF 2% Naphthalene 931 55.478 7
TNF AR o-Cresol 335 51.283 5
TNF 3R Linoleic acid 273287 35.043
PTGS2 [F] 32 525 B iR m-Hydroxybenzoic acid 3458978 141.228 Icosapent 129. 821
PTGS2 P IHIR 2,18 Mandenol 5282184 129. 122
PTGS2 MR Oleic acid 445639 127.132
PTGS2 KR BT 58 Methyl linoleate 11001 125. 884
PTGS2 JIIEWE Perlolyrine 160179 121.232
PTGS2 HZEL NS Wallichilide 10873344 108. 185
PTGS2 ERR — F % Caffeic acid dimethyl ether 717531 90.041 5
PTGS2 1-3E-1-J %8 1-Phenyl-1-pentanone 66093 77.6317
PTGS2 LW EE Methyl phenylacetate 7559 73.871 1
PTGS2 W R Myricanone 161748 70.399 2
PTGS2 H 2% Phenylacetaldehyde 998 68.049 5
PTGS2 AR 2,18 Ethyl linoleate 5152227 63.627 1
PTGS2 XA E p-Hydroxybenzaldehyde 126 60.218 1
PTGS2 X} 37K F B p-Hydroxybenzyl alcohol 125 39.958 7
PTGS2 3R Linoleic acid 273287 39.958 7
EDN1 R B-4x BN trans-B-Famesene 5281517 85.561 6 TBC-3711 99.424 1
EDN1 + Uk Tetradecane 12389 84.381 4
EDNI1 B-Mi s B-Elemene 6918391 70.275
EDNI -85 R a-Humulene 5281520 65.796
EDNI1 HH:4% Myrcene 31253 59.9532
EDNI1 R A M trans-Caryophyllene 5281515 59.440 5
EDN1 T HEFRC B Butylidenecyclohexane 549155 59.440 5
EDN1 y-HA M y-Terpinene 7461 58.354 5
EDNI a- A a-Terpinene 7462 56.637 7
EDNI FrEk Limonene 22311 55.429 4
EDN1 Fkelis Sabinene 18818 54.468 4
EDN1 - NE R a-Phellandrene 7460 53.042
EDNI - i il a-Terpinolene 11463 50.062 8
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%23 2 ( Continued Tab. 2)
Bty aw Pubchem XTI PR Y2454 XL
Core target Compound 1D Docking score Positive drug  Docking score
EDN1 3-E&)fi 3-Carene 26049 48.273 2 TBC-3711 99.424 1
EDNI1 B-TR ) B-Pinene 14896 47.777 2
EDNI1 M Camphene 6616 46.070 1
EDN1 JRH a-Pinene 6654 44.304 6
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Fig. 8 Molecular docking results of core targets combined with core components and positive drugs
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F:EDNI-TBC-3711.
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