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Research on the Active Components of Essential Oil from the Radix Kadsurae Coccineae

Based on GC —MS and Network Pharmacology
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Abstract: Objective To provide a reference for the development and utilization of Radix Kadsurae Coccineae. Methods The
chemical components of the essential oil from Radix Kadsurae Coccineae were qualitatively analyzed by the gas chromatography —
mass spectrometry (GC — MS) method. On this basis, the action targets of active components and related signal pathways were
predicted and screened by network pharmacological methods. The networks of component — target and protein — protein interaction
(PPI) network of targets was constructed,the Gene Ontology (GO) function enrichment, Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway enrichment, and disease analysis were carried out to illustrate the functional mechanism of essential oil of Radix
Kadsurae Coccineae against the diseases. Results A total of 17 compounds with relative content of more than 1% in the essential
oil from Radix Kadsurae Coccineae were screened, which were in line with the five principles of drug classification. Through
network pharmacological analysis, 15 kinds of them had 30 major action targets, including PTGS1, PTGS2, GABRA1, GABRA2,
GABRA6, CHRMI1, CHRM3, SLC6A2, etc., and 20 major related pathways, among which, the pathways related to mental
regulation included the neuroactive ligand — receptor interaction pathway, the retrograde endocannabinoid signaling pathway, nicotine
addiction pathway, and morphine addiction pathway, GABAergic synapse pathway, serotonergic synapse pathway, etc., and the
inflammation related pathways included NF — kB pathway, cholinergic anti — inflammatory pathway, etc. GO function enrichment
analysis obtained eight main biological processes (BP),seven cell components (CC) and four molecular functions (MF). The top
20 related diseases in disease analysis were mainly mental diseases,followed by type 2 diabetes mellitus,infection and inflammation.
Conclusion The established research method based on GC — MS technology and network pharmacology can provide a reference for
the identification of the active components of the essential oil from Radix Kadsurae Coccineae and the analysis of its
pharmacological activity, and lay a foundation for in — depth study on the pharmacodynamic material basis and its mechanisms of
Radix Kadsurae Coccineae.
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Tab.1 Information of main chemical components
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Fig. 2 PPI network of targets
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Tab.2 KEGG pathways enrichment

@ BA
Neuroactive ligand - receptor inter-  GABRA2, ADRB2, GABRAI, GRIA2, CHRM3, GABRA3,
action CHRM2, GABRA6, CHRMI, GABRAS, ADRAIB,

ADRAIA,CHRNAT,HTR2A,CHRNA2

Nicotine addiction GABRA2, GABRAT, GRIA2, GABRA3, GABRAG, GABRAS,

CHRNA7
Retrograde ~ endocannabinoid sig- GABRA2, GABRAT, GRIA2, PTGS2, GABRA3, GABRAG,
naling GABRAS

ADRB2, CHRM3, CHRM2, CHRM1, ADRA1B, ADRAIA,
CHRNA7,HTR2A
GABRA2,GABRAI,GABRA3,GABRA6,GABRAS,PDE3A
GABRA2,GABRAT,GABRA3,GABRA6, GABRAS
PTGS2,SLC6A4,PTGST, MAOB, HTR2A
PTGS2,ADHIC,ADHIB,CHRNA7
ADRB2,CHRM3,ADRAIB,ADRATA
ADRB2,GRIA2,CHRM2,CHRM1,PDE3A
MAOB,ADHIC,ADHIB
Cholinergic synapse CHRM3,CHRM2,CHRMI,CHRNA7
Regulation of lipolysis in adipocytes  ADRB2,PTGS2,PTGSI
¢GMP - PKG signaling pathway ~ ADRB2,ADRAIB,ADRA1A,PDE3A
ADRB2,REN,PDE3A
Drug metaholism - cytochrome MAOB,ADHIC,ADHIB
P450

Adipocytokine signaling pathway

Calcium signaling pathway

Morphine addiction
GABAergic synapse
Serotonergic synapse
Chemical carcinogenesis
Salivary secretion

cAMP signaling pathway

Tyrosine metabolism

Renin secretion

TNF,RXRA,RXRG
INF,PTGS2,IL- 1B
PTGS2,RXRA,RXRG
INF,PTGS2,IL- 1B

Leishmaniasis
Small cell lung cancer

NF - kB signaling pathway

Cholinergic synapse

Neuroactive

Calcium signaling

Morphine addiction

Salivary secretion

Chemical Regulation of  Small cell lung IL-17 signaling  Renin secretion

carcinogenesis lipolysis in cancer pathivay
g metabolism adipocytes

Tyrosine Sarot jo  Adipocytokine | eishmaniasis
metabolism il’":':ﬁ? signaling pathway
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Fig.3 Visualization of KEGG pathways enrichment analysis
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Fig. 4 Components — targets — pathways network
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Tab.3 Results of GO function enrichment

5 GOID A %8 Pii FDR ## GOID AR #a PA FDR
BP 0007214 vy - aminobutyric acid signaling path- 5 513107 7.30x107° | CC 0030054 cell junction 1 L2x107 L27x10°°
way CC 0005887 integral component of plasma mem- 15 6.93x10”  7.26x10°
BP 0007271  synaptic transmission, cholinergic 50 455x107 6.47x107" brane
BP 0034220  ion transmembrane transport 7 L33x10°  1.89x10°° CC 1902711  GABA - A receptor complex 5 L56x10™"  1.63x107°
BP 0043987 positive regulation of smooth muscle 4 6.03x10°°  8.58x 10~} CC 0045202  synapse T 3.47x107 3.63x107
contraction CC 0005886  plasma membrane 20 9.51x107 9.95%10
BP 0042493  response to drug 7 112x107° 1.59x107* CC 0034707  chloride channel complex 50 LO4X10° 1.09x10°°
BP 1902476  chloride transmembrane transport 50 1.88x107  2.68x10% | MF 0005230 extracellular ligand - gated ion chan- 7 1.59x10°"  1.79x10"*
BP 0045907 positive regulation of vasoconstriction 4 2.22x107° 3,16 10 nel activity
MF 0004890  GABA - A receptor activity 50 2.67x10™" 3.02x107°
BP 0031622 positive regulation of fever generation 3 2.87x107°  4.08x10°* | MF 0008144  drug binding 6 1L77x107 2.00x107*
MF 0008503  benzodiazepine receptor activity 3 4.26x107° 4.81x107°
CC 0045211  postsynaptic membrane 11 5.78x10% 6.05x107"

Zi LR ARBEE PEESLRBE T GC - MSIE R M%% 7, 2 2 )2 YO AR SC R R AT T
YA B M e AT T TS PR A E R E A K R M B IR T IR AT 25 Ly, B TR
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Tab.4 Top 20 related diseases

L] #A PiA
Several psychiatric disorders 17 2.17x107"
Alcohol consumption 14 3.27x107"
Bipolar disorder 17 3.01x107"
Aleoholism 16 3.08x107"
Bulimia 12 9.04x107"
Autism 14 1.91x10°"
Alcohol dependence 8 1.26x10°"
Hypercholesterolemia / LDLC levels 11 6.60x10°"
Weight gain 10 8.03x10°"
Schizophrenia 16 1.64x10™"
Type 2 diabetes| edema / rosiglitazone 22 6.33x107"
Alcohol abuse 7 4.14x107"
Hypertension 14 9.79x107"°
Normal variation 10 6.34x10°°
Infection / Inflammation / Premature Birth 8 8.53x107
Major depression 5 9.85x107
Connective tissue diseases / Fetal diseases/ Inflammation/ 8  1.01x 107"

Musculoskeletal diseases/ Pregnancy complications, He-

matologic / Premature birth / Skin diseases

Inflammation / Premature birth 8 1.01x10°*
Depression 8 3.97x10°*
Suicide 6 6.22x10°°
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