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Exploring the Main Active Components and Mechanism of Volatile Oil in Ardisia Japonica for the
Treatment of Chronic Obstructive Pulmonary Disease Based on GC-MS and Bioinformatics

LIU Guolun'??, ZHAO Di'?, FENG Suxiang'>*"(1.Henan University of Traditional Chinese Medicine, Zhengzhou
450046, China; 2.Co-construction Collaborative Innovation Center for Chinese Medicine and Respiratory Diseases by Henan &
Education Ministry of PR. China, Zhengzhou 450046, China; 3.Henan Key Laboratory of Chinese Medicine for Respiratory
Disease, Zhengzhou 450046, China)

ABSTRACT: OBJECTIVE To predict the mechanism of action of the volatile components of Ardisia japonica in the
treatment of chronic obstructive pulmonary disease(COPD) based on GC-MS technology and systems biology. METHODS
GC-MS method was used to analyze the volatile oil of Ardisia japonica and the relative content of each component was
determined by the area normalization method. The main active components and targets of the volatile oil of Ardisia japonica
were screened by TCMID, TCMSP, and PharmMapper database. The “component-target” network of Ardisia japonica was
constructed by Cytoscape software. OMIM and Genecards database was used to mine COPD related targets, String database and
Cytoscape software was used to construct and map protein-protein interaction network; conduct pathway enrichment analysis
was established through Metascape database; further rely on Discovery Studio(Version4.5) to evaluate the affinity of the
compound with the core target of COPD. RESULTS A total of 5 main common active components and 154 potential targets
were screened. The core targets included NTRK1, TNF, VEGFA, MAPK1 and M2C2. Through GO enrichment analysis, 2 665
items(P<0.05) were obtained, including 2 220 items for biological processes, 233 items for molecular functions, and 212 items
for cell components. There were 242 KEGG pathways(P<0.05), mainly involving vascular endothelial growth factor(VEGF),
tumor necrosis factor(TNF), and NF-kB signaling pathways. The results of molecular docking showed that caryophyllene,
humulene, and ylangene had high binding ability to the core target. CONCLUSION Ardisia japonica volatile oil may regulate
VEGF, TNF, NF-«B and other pathways to treat COPD through TNF, VEGFA, MAPK1 and other targets.

KEYWORDS: Ardisia japonica; volatile oil; GC-MS; network pharmacology; molecular dockin
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I PR IA T M e 1 8 FH 2557, Bugs AL
BRMRL S USRS N 25 . R B e 3R
By, BHATh oA e AEEEMENsr, HhE
RAMERB A B F 2=y, APiEbiR . 1k
Wiy BUak BEESN AL, H B TR AR A
WA= B 7 T B SR B A D R, AR
K 7K Z8 S 2RI NHR A A T 9 2 I (A B B
55 IR B AR BB A HE 2 it AT b, 38
b W AR — AR T R I AR X B i, O
TRG A EYE B 2R s, i
TR 28 £ 2 53 B s 25 45 S I AE iR YT COPD YA
FABLE, I8 13 32 1k 5 25953+ Z 0] W AH B A
J5 5T 43 () AH BAE IR Tl 25 5458 =X Ko
FJ 0 Sy s R ] 56T COPD A
HLHIFE AL FRSAR .
1w
1.1 AR5

TRACE1300-TSQ8000EVO K/ A {f 33 - i i3
B A (€ E Thermo Fisher 23 m)); Xcalibur TAE 3
(Thermo Scientific 2y H); FiGEHEFENIST2.2);
ME204E #1573 2 —HL T b KA (R -6 2
%% EiEA R T); ZDHW A 5000 mL 43 HL
e PR A FRA A

LBk . TCKBRRREAI R o3 2, 6 IR Hh
FRMAS M, 28T B v = 28 K 24 2 B R B i 2L
52058 R R 4 AR B W) %% M 2K (Ardisiae japonica
Blume)HJ 25, W& 1.

1.2 BdeE 58

2 R G 2 3 2E 43 A BUHE R (TCMS P,
http://ibts.hkbu.edu.hk/LSP/tcmsp.php); DrugBank
B (https://www.drugbank.ca); STITCH_Z{#E %

P E B FH 22 2023 4R 1 A5 40 5 1 0]

®1 BAHEHREERR
Tab. 1 Sources of information about the samples of Ardisia
Jjaponica

% Eiin=) Pl ETRE) Eiin=) 7l

S1 20170701  YLPGAER S4 20180401 WidLE &
S2 20150401  ZH=EM S5 20180601 {T.75YT.5
S3 20190809  FaHLR M S6 20160806 ) PHEEM

(http://stitch.embl.de); UniProt %04 % (http://www.
uniprot.org/); TEZE AR /K i8% B4l 22 (OMIM,
http://www.omim.org/) ; 1777 8 15 B0 E (TTD,
http://bidd.nus.edu.sg/group/cjttd/) ; Pubchem %4 %
(https://pubchem.ncbi.nlm.nih. gov/); metascape 54 #
J% (https://metascape.org/); Cytoscpae3.7.2 /4,
Discovery Studio 4.5 Client /4,
2 5
2.0 SEMURIFE AN PRI

Z MR 258 2020 AR R <2204
PRI E B WUR CFE” 184 PRIBUE LSS
RUBY, 10 A&k, B 4 h, 209 h 158 (0iE
WA . 2 TOKBRIREAIR K, BIAS IR M A4 AT o
22 GC-MS 4
22.1 GC &M Ai%tE: HP-FAAP A3 EHME
FE(30 mx0.250 mm, 0.25 pm); S NEAS; ik
A 1.0 mL-min~"; #EFE S O0  WaERE, SriRE
20 ¢ 1, #EMERH 1 uL; HEFEEREE 230 °C; BT
FHE: 60 °C, £+ 3 min, LI 18 'C-min”! THEE
120 C, LA 6 C-min~! FHEZ 200 C, £14F 7 min;
FRIAER 3 min,
222 MS & El B T1H; B THIRE.
230 C; fEHILRIRNE : 250 'C; HTFREE: 70 eV;
AR 1.8kV; FUELH: m/z35~550.
223 EHUORIEZM T B 2,17 TR B RE M
AR, ISR AWM S, & 227 WU
FAFHERE ST, ISR IS BT £ | i@ i HP-MSD
5 TAR SRR NIST brifl Bk B2, [A] 45 &
AH G185 5% 1 SCRR AT, B DA Ml 2 5 il Y
b2 By Ko Ak G R A, R e T AR —
A0 2 25 A B AR B i
2.3 AWME R
230 MR R A5 COPD kA Ui
¥ BT GC-MS AR B A5 KAk 2= 5
B, i RE TCMID, TCMSP. Swiss Target
Prediction, Pubchem Z5%4(#jE /%01t Probability>0
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COPD #1,5, KBk gifts<27 ML, BREEEM
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PPI) [ £ ¥4 £ Jo i 0 B8 i i AR COPD
S 5B AR R Z WA EAE I C R, Wi
A5 COPD # S Husc&E, ML ERAFTA
Cytoscape3.7.2 M4, #F BisoGenet {444 % PPI
W& &, {#F] Cytoscape H1AJ Cyto-CNA #fifd: .
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ZIEMAHESE, HET “E(DC)” “lAM: et
(BC)” “ZEMFLPE(CC)” 28, X PPI M4 AT
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233 GEEEEEST BB RS COPD
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KEGG i i & #4301, DL P<0.05 Nifikhnie, Jf
AT AT AALAR HE
234 xR R LIRDIREE I b, SRR
S H R Z I E AR . 76 PPL 2% ik
£ “degree” I RMHLSAER 2R, BT XHE,
O3 FXHERF A YRUNE . 7E PubChem CID T
AR TER 19 =4E45H , ] Chem3D 20.0 ZfFX)
HHAT mol2 #6xCAYSEH . 7E PDB %48 /% T %k PPI
WD AR A IARZE R, ] PyMOL X8R [ E1 745
AL BRI A JEVE 3244 AutoDockTools1.5.6 %X
XS SZAR AR AT 20K . Ina . A farib 3, Jf:
IRAFEAETEPEALE, , £ AutoDockTools-vina 1.1.2 H1
AT TR AT T, A5 BIECAAR S S22 AR )
b GRE, H5HRH Discovery Studio 4.5 R AFEAT
AlAACAL R
3 ER5SH
3.1 RIS

& “2.2.27 BUNEINZEAFSAS 6 Mt

RER M A FRE, WK 1, $EPCeRIER 2, W)
& TRACE1300-TSQ8000EVO B M (7% i i 1k
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Fig. 1 Total ion current diagram of the volatile oil of
Ardisia japonica
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Fig.2 Main active components of Ardisia japonica
1-ylangene; 2-caryophyllene; 3—cis-a-bergamotene; 4-humulene;
S5—caryophyllenyl alcohol.
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Tab. 2 Extraction rate of volatile oil from different origins

fﬁ B Fﬂﬁ ﬁ\ﬁﬂl/ }%EX%;/ % E” Fﬂﬁ ﬁ\ﬁﬂl/ 'J'%EX%;/

g % g %
S1 {LVGEERS 300 035 || s4 #HLEE 300 0.35
S2 EE=EEM 300 034 | S5 YILIRILBH 300 0.33

S3 AN 300 0.34 | s6 JUFEHEAK 300 0.34

3.2 EMASHRE IR R
i j TCMSP F1 Swiss Target Prediction £(#& /4
AR EEA S W E S, RBRE R I

I 252 2023 4F 1 158 40 555 1
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Tab.3 Common ingredient information for different origins

HH B PFR EmR/%  JLE%  RENE/min SER

HATIE CisHas 6.07 83.87 20.45 [11-14]
s TR M CisHay 14.38 79.28 9.78 [13]
=N CisHas 1.50 76.96 6.00 [13-14]
- 58 T 0 Cis5Hay 2.02 74.39 3.46 [13]
QR S7 VA E 2R I C12H3606Si6 2.26 62.41 14.17 -
PERUy Ci5sHz60 2.08 61.95 12.02 [11]
L CeH,,0 0.94 52.60 15.82 [14]
4,5,9,10- it - 7K Ci5Hao 2.39 50.99 16.94 [13]
i CioH 10 1.13 35.50 17.45 [11-13]
6- F -5 B i -2- i CsH 40 0.53 33.62 13.24 [12]
KA C1oHi150 1.77 30.71 15.24 [13]
TR Cp4H3304 0.07 30.51 9.26 [18]
- 5 35 I CisHa, 1.00 27.62 15.96 [12]
LRI s C12H300; 0.06 27.54 21.57 [14]
2,6,6,9-70 FAE-=2R[5.4.0.0(2,8)] +—Fk-9-1% C5Hq 0.03 26.80 4.62 [12]
MR-, 00, 5- = B -5 2075 35k D0 -2 Wk i B CioH 130, 0.18 26.55 13.92 [14]
s J0HR 2. 1 C26H1405 0.33 26.19 13.54 -
(A7 CeH 20, 1.11 25.33 3.05 [14]
R T-1,5,5,8-P0 1 -3, 7- 38+ —fe M- 1- C15Hy0 0.14 22.65 7.10 [13]
R-2-OIm I CeH ;00 0.56 21.45 8.13 [13]
13-PEf-1-F¢ C7H3,0 0.26 20.74 17.04 [14]
LA CisHay 1.59 19.74 6.98 [13]
ey CisHay 0.56 19.34 3.35 [12,13,18]
4,5,6,60-V05-1,9- - F2FE-2,10-— F 4 JE-5- FHIEZR I IR BRI [2,3,4] FFEIR CaoHa3NOy 0.01 19.26 21.13 [17]
2-[4-F JE-6-(2,6,6- = HI BE IR CU- 1 -0 52 )75 -1,3,5- = BE 30 - 1066 - 1 - F e Cy3H3,0 0.24 18.10 8.89 [14]
AR gE1,6- — H-3-FE Ci5Ha60 0.21 14.82 13.12 [13]
LS CsHyN 0.80 13.77 8.33 [14]
5 -do- H - 1- Y0 AR BE-7-(1-FH BE 20 B)-[40R- (40, 70, 80)]- 28 CisHa, 6.52 13.41 9.34 [19]
4-ZEEWHR CioHi4 0.20 13.19 10.61 [13]
6-F JE-2-W7 2, JE-3,5- L i s CioH1s0 0.15 12.39 22.91 [18]
2,6-— A 3E-3,5- B¢ —f-2-BF CoH ;60 0.22 10.94 4.18 [15]
40,8- " FF3-1,2,3,4,40,5,6,80- )\ & -2-(1-F- A 1 3 )- 25 Ci5Hy0 0.18 10.70 10.27 [12]
FE et FURE CsH 405 0.29 10.64 25.40 [18]
IR Ci5H300; 0.21 10.33 12.93 [12]
o-JE M CioHis 0.21 9.13 21.96 [13]
- - 1- 2 352, 4- X0 (1-FF 3 203 58)-[15-(1a,20,40) - 35 CU )5t Cis5Hy, 0.82 8.86 7.93 [13]
FLRA I CisHay 0.17 6.91 23.69 [13]
(1R,2S,4R)-2,7,7- = H HEXIF[2.2.1] P ft-2-FE CoH,50 0.11 6.71 10.52 [16]
Z,Z-2,5-F Fbg - 1-FF Ci5Ha0 0.31 6.68 21.81 [12]
R R-(-)-2,40,5,6,90- 75 F-3,5,5,9- 10 R 3 (1 H) 28 H- 35 B CisHay 1.30 6.62 22.53 [13]
2,2,2-4,6,9- T+ =i CioHss 0.17 6.50 23.74 [17]
55 I C5Ha 2.74 5.55 475 [17]

MIER A, TEEEH 154 MBS B EWE R, WARMUERBEERDN), Hharrid .
55 A Cytoscape3.7.2 A Hp) #HE pl 400 5 Y I JRM M2 M L BT L AT IR EERY degree
&K, WE (v R ARFEREY, BUEAAR AR 42, 41, 33, 22, 17,
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Cytoscape3.7.2 #f4, FIH BisoGenet ffifd-FaE
PPI [%% , RIZE A 6 222 55, 136 515 431,
FIHH Cytoscape 2 H11# CytoNCA fiff- 315345 2 4H
XKZH, FERYE “DC” “BCT “CC” 3 B, ik
B DL B AR PR G AR TR, A AT i
ML EIA 40 AT, 417 4kill. Degree {E> 500 [
#5165 NTRK 1, TNF, VEGFA , MAPK 1, MCM2,
3.4 GO BT S KEGG &4/

il 1 Metascape £ 4 2 X 52 S #5641 GO A=
¥y # (biological process, BP). #ififiZH il (cellular
components, CC)F14F Hjfi(molecular functions,
MF) & 54301, LL P<0.05 Hifidehrie, 155 2 665

AN&H, 8 2220 4 BP & H, 2334~ MF 4&H,
2124~ CC i iz H, WK 4. GO BP L2
JeF Tk JIE B (1) 48 B 52 1B (cellular response to
acetylcholine) . & fil J5 15 5 4% 5 (aftertouch signal
transduction) . #5%fillf5 7 (trans-synaptic signaling)
83 GO MF E#EHW K G HE MR TEG
protein-coupled amine receptor activity); GO CC &£
B N R FE (membrane raft) . % fil i} (synaptic
membrane), ZEfill il i (presynaptic membrane), 15
| KEGG {5 538 # 242 £(P<0.05), F- 29 K &4
1% M C K - 32 1K A B AE H (neuroactive ligand-
receptor interaction), TNF {553l i (TNF signaling
pathway) . VEGF {5 5 i % (VEGF signaling
pathway), NF-kB {5 518 #$(NF-kappa B signaling
pathway), UL 5.
3.5 I RHE

h T 2 A IR A E K iR YT COPD
25250 AL, L2545 RE<-5.0 kcal-mol™!
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Fig.3 Composition-target network diagram
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Fig. 4 Interaction network of target PPI between Ardisia japonica volatile oil and COPD
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(ERS YA
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BlEsE . e EAER, 5H A 8 GLY 32.
ASP 106, GLN 105 i@t Jufste i M54, 5 LEU
156, CYS 166, ALA 52 f#7E 3 MM MR A A
i 5 MCM2 255 EH-7.4 keal-mol ™!, 5 H: A
LEU 525 il yifiE S 45 &, 5 ALA 350, LEU
384, LEU 387. TRP 383 7£7E 4 N MUAR A
5 LEU 346 B w-alkyl M EAEM; K25
NTRK1 45468 H-8.7 keal-mol ™!, FaEMEds, 5
A #% TYR 118, GLY 120, B %% VAL 122, GLY 121

P E B FH 22 2023 4R 1 A5 40 5 1 0]

Wt yu e AL S . 5 A #%E LEU 57, ILE 154,
B 4% LEU 57, C %% LEU: 57 7245 4 ™8 M 205
I -1 F-HE-MAPK1 5 A %% GLN 105, LYS 114,
ASP 111 i@ EfEE I MSs S, 5 A 4% LEU 156,
ALA 52, VAL 39 f74F 3 ™5 Fibk &5l ATy
VEGFA 5 A ## PRO 437 JE i FL A8, THR 347,
GLY 349. GLY 346 i il jif8ae 1454, ALA 439,
VAL 402, HIS 405 7778 3 A~ HbR S5, WLk 4
ME 6, Hiap PS8R 5. 7 FRHERZE R
WISk A AT . RIS R 2 M 1 MAPK
TNF. VEGFA HAKEERMT], M2
W25 AL

Ra4 BHEERBMTIEFURS EB OB L) THE
Tab. 4 Main active components of Ardisia japonica volatile
oil docked with the core target molecules

2545 HE /keal -mol ™!

Ew)
TNF NTRK1 VEGFA MAPK1 MCM2
220 9.2 -8.7 6.4 -8.0 -5.4
A -9.2 -7.6 -74 -5.1 -74
- A 8.6 -5.4 -5.3 -9.7 -3.9
EIRRARS -10.9 -7.9 -5.1 -7.8 45
A Vi -7.7 -4.8 9.8 6.6 2.4
MAPK signaling pathway
Calcium signaling pathway
NF-kappa B signaling pathway
NF signaling pathway P
g . R 0.08
é Epstein-Barr virus infection 0.06
% Sphingolipid signaling pathway 0.04
(=]
Serotonergic synapse 0.02
'VEGF signaling pathway
Small cell lung cancer
Estrogen signaling pathway
Pathways in cancer
0 6 8
Count
Bl6 KEGG 47
Fig. 6 KEGG analysis
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Tab.5 Molecular docking parameters

4 g

PR EE I 2 —,
YA WETER P A WIRRAE R, B R

HHBA K

Tl R P AR T IRE . ABFTESE S GC-MS

PDBID  #Is% Y LR R R CY

436G TNF I SRR AR x=-24.893 y=18.824 z=-0.409
3kme VEGFA  AMTEEL  x=16.258 y=11.399 z=40.448
7kp8  MAPKI1 K- FH  x=28.868 y=-0.441 2z=7.522
5T89  NTRKI 2245 x=16.324 1=38.696 z=44.645
4tuz MCM2 PERUR x=6.444  y=5.914  z=25.401

JBiX- 5 FAE-MAPKI

157 U7,

A FE-MCM2
7T A TAE
Fig. 7 Molecular docking
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