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Mechanism of volatile oil of Zanthoxylum armatum for anti-inflammation and
analgesic based on gas chromatography-mass spectrometry integrated network
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Abstract: Objective To explore the anti-inflammatory and analgesic active ingredients and mechanism of volatile oil of
Zanthoxylum armatum. Methods The constituents in volatile oil of Z. armatum were characterized qualitatively by gas
chromatography-mass spectrometry (GC-MS). Targets related to active ingredients were collected by traditional Chinese medicine
systems pharmacology (TCMSP), PubChem, Swiss Target Prediction, and Uniprot. Targets related to inflammatory and pain were
screened by GisGeNET and OMIM database, “compound-target-disease” network was established by Cytoscape software.
Protein-protein interaction (PPI) network was established and tissue distribution of targets were analyzed by BioGPS and SRTRING
database. Gene ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis of
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targets were carried out by DAVID database. Molecular docking method was applied to verify the interaction between main active
ingredients of volatile oil of Z. armatum and relevant core targets. Results A total of 44 compounds were identified in volatile oil
of Z. armatum, 78 related targets including prostaglandin-endoperoxide synthase 2 (PTGS2), muscarinic acetylcholine receptor M3
(CHRMB3), peroxisome proliferator activated receptor o (PPARA), and cannabinoid receptor 2 (CNR2) were predicted. GO function
enrichment analysis revealed that selected targets mainly involved in positive regulation of transcription from RNA polymerase 11
promoter, plasma membrane, enzyme binding and other biological processes; Sixty signal pathways were screened by KEGG
pathway enrichment analysis, including neuroactive ligand-receptor interaction, serotonergic synapse and insulin resistance.
Molecular docking indicated that sesamin, cholesterol myristate, and (—)-B-chamigrene had a certain affinity with key targets.
Conclusion The active ingredients in volatile oil of Z. armatum regulate multiple signaling pathways to ameliorate inflammation
and pain through PTGS2, CHRM3, and PPARA.

Key words: volatile oil of Zanthoxylum armatum DC.; gas chromatography-mass spectrometry; anti-inflammation; analgesic; network
pharmacology; sesamin; cholesterol myristate; (—)-B-chamigrene
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Fig. 1 Total ion chromatogram of GC-MS of volatile oil of Z. armatum
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Table 1 Qualitative analysis of chemical composition in volatile oil of Z. armatum
#'5  tr/min R PN i /% CAS 5

ZAl 5.825 1,3,5,5-tetramethyl-1,3-cyclohexadiene 0.58 4724-89-4
ZA2 6.327  y-terpinene 0.26 99-85-4
ZA3 6.936  a-pinene 0.45 80-56-8
ZA4 7.041  3,3-dimethyl-6-methylidenecyclohexene 0.18 20185-16-4
ZA5 7.239  (-)-camphene 0.10 5794-04-7
ZA6 7.444  B-phellandrene 0.60 555-10-2
ZAT7 7.716  cis-alloocimene 1.29 7216-56-0
ZA8 7.929  B-myrcene 14.42 123-35-3
ZA9 8.279  P-pinene 3.30 127-91-3
ZA10 8.546  O-cymene 2.87 527-84-4
ZAl1 8.753  D-limonene 15.35 5989-27-5
ZA12 9.010  (S)-(-)-limonene 2.63 5989-54-8
ZA13 9.120  (2)-p-ocimene 7.10 13877-91-3
ZAl4 9.313  a-ocimene 2.84 502-99-8
ZA15 9.501 tricyclene 0.34 508-32-7
ZAl6 9.606  5-ethylidene-1-methylcycloheptene 0.43 15402-94-5
ZAl7 9.747  4-isopropenyltoluene 0.80 1195-32-0
ZA18 9.833  2-carene 0.74 554-61-0
ZA19 9.983  terpinolene 0.35 586-62-9
ZA20 10.093  B-linalool 29.78 78-70-6
ZA21 10493 — 1.56 —

ZA22 10.672 — 0.20 —

ZA23 13.634  B-elemene 0.61 515-13-9
ZA24 13.942  (1R,4Z,95)-4,11,11-trimethyl-8-methylidenebicyclo[7.2.0]undec-4-ene 0.89 118-65-0
ZA25 14241  a-caryophyllene 0.38 6753-98-6
ZA26 14.465 germacrene D 0.89 23986-74-5
ZA27 14524  (+)-B-selinene 0.27 17066-67-0
ZA28 14.600  (-)-B-chamigrene 0.76 18431-82-8
ZA29 15.022  (%)-trans-nerolidol 0.63 40716-66-3
ZA30 16.189 1,8-cyclotetradecadiyne 0.45 1540-80-3
ZA31 16.433  methyl octadeca-6,9-diynoate 1.02 56847-03-1
ZA32 17.749 9-hexadecenoic acid 0.85 373-49-9
ZA33 17.881  palmitic acid 0.64 57-10-3
ZA34 18,517 — 0.87 —

ZA35 18.700 — 1.56 —

ZA36 18.862 — 0.27 —

ZA37 19.713  (-)-myrtenol 0.50 19894-97-4
ZA38 19.881  3-ethenyl-2-methylidenecyclopentane-1-carboxylic acid 1.59 108451-43-0
ZA39 22.881  farnesol 0.15 106-28-5
ZA40  23.627  &-tocopherol 0.14 119-13-1
ZA41 24429  B-tocopherol 0.23 148-03-8
ZA42 25.164  cholesterol myristate 0.34 1989-52-2
ZA43 25301  sesamin 0.45 7076-24-6
ZA44 25445 — 0.14 —

=7 ERREE N

“—” means it has not been identified
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yl, IGHGL) Fl9E 52 14k B % 2 R & 1 B IR 1
(tyrosine-protein phosphatase non-receptor type 1,
PTPNL) 5 s BEEII =5, B =3 RS B )
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FRo 44 DER S TIRE LN, 43 ANEE S0 A T AT



* 3300 «

¢EH 2021467 $52% FH1UH  Chinese Traditional and Herbal Drugs 2021 June Vol. 52 No. 11

SERPINAG %
SIGMAR1 \

B2 PHHELRIRK. HREE - R W

Fig.2 “Ingredient-target-disease” network of volatile oil of Z. armatum on anti-inflammation and analgesic
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Fig. 3 Potential targets-tissue distribution network of volatile oil of Z. armatum on anti-inflammation and analgesic
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Fig. 4 PPI network of volatile oil of Z. armatum on anti-inflammation and analgesic
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Fig. 6 GO enrichment analysis of potential anti-inflammation and analgesic targets of volatile oil of Z. armatum (top 15)
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Table 2 Binding affinities of active ingredients of volatile oil of Z. armatum with core targets

(RS0 %iy

454 Bkl (kJ-mol 1)

PTGS2 PPARA CHRM3 CNR2
ZA42 -8.3 -8.0 -9.4 -11.6
ZA31 -9.2 -6.9 -7.1 -71
ZA38 -75 -6.9 -6.7 —6.6
ZA33 -8.6 -7.3 -7.0 -6.8
ZA9 74 -7.1 7.4 -7.1
ZA43 -11.6 -11.8 -11.6 -12.0
ZA23 -8.9 -8.4 -8.4 -9.1
ZA39 -9.4 -7.8 -7.4 -8.1
ZA20 -71 6.1 -6.1 -6.3
ZA28 -10.7 -10.6 -11.0 -10.9
ZA16 -8.6 -7.3 -7.6 -7.8
ZA4 -8.2 -6.9 -6.7 7.2
ki ] UG Ak 6.7 -6.3 -6.5 -6.6
FERE AR -10.8 -9.2 -10.3 -11.1

ZAA43-PTGS2

4 g

ZA28-PPARA

ZA43-PPARA
8 ZA28. ZA43 5 4 ML RS F X
Fig. 8 Molecular docking of ZA28 and ZA43 with four core targets
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H oy A RN B & & B e REAEAEBOR 22
Sle Uk, FIHEE—B 5T R MARRIE S I “5-
&7 AT A [F P AT U B AR B (quality
marker, Q-Marker) Uik, M9 Z584 7 1
i EE VR AN 5 5 ) LR A

DG 172y e ARCHEE ittt A 2 S Rl O AR R A T
IR BEIRTE T 02 PR E A R R I 2
EBURAE I8 R R 5 Y 45 i A R I &
Gt 9 E A 35 LA G AR PRS00, R I o AR
FEIR SRR, AL 2 TR A RO 5 1)/ BRI A
B S AR A P 222 22 pR 3 m] e 2 ) LPS 5 2
AINER R BRI — AL & (nitric oxide, NO).
TNF-a. IL-6. Fi 51 it % E2(prostaglandin E2, PGE2)
(R IBFUREI, SRR AT MU S i ] e ad T 2
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FRAT A RS . BERAE

NiE— DRI B AL 2%« B IKE A
MU, AT SRS Bo3 -0 A 7 D 285 i i
ATRERIAE FSE S A IAE,  JFX AH OGS A AT 4H 20y
fi+ PPI. GO IRt E % & KEGG B &4 7iT. 4
G A0 G5 R W, AT AR R 6T () 78 AN EE R
FEEFETMEAL. IR, OUERAGHE, R
FEP X R e RS B I 28 . BURTER$EHE T —
EMHE . BERGREIR, TTHAEE RIS . HE
AF 2 (03 1 5 TR T A 20 P T A S A AR LA
S-FRth i RE S ik, AEA VUG ER AR & PIBK/AKt {55
WIS, JE K RNA BEEE 1 JE 30T H30 1E
. WsEG . TUBSEZ M A .

A TR R 4 PPI M AT IR,
fifik 32 PTGS2 (XM 21 AM4y)« CHRM3 (Xif
I 9 MY ). PPARA (UM 6 ANE4r) A CNR2
T IR I T 4 S BRI PV AE A% O £ PTGS2
Z—M PTGS K5 FALR THF (COX-2), COX-2
ST AN HTFIR 2T 00 2 M S SN 1148 L 245)
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P MHAE 5% WPURIE 98 1 S B S R A R LA
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receptor, AChR) /2K C (protein kinase C,
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protein-1, AP1) Fll NF-xB 15 SiB#%, M|
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