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The Mechanism of Action of Clove Volatile Oil in the Treatment of Chronic Atrophic Gastritis
Based on NetworkPharmacology

CAI Ke-zhen, ZHENG Qin, ZHANG De-lin, ZHU Li-yun, WU Meng-qi, YANG Ming
Ministry of Education of Modern Chinese Medicine Preparations Laboratory, Jiangxi University of Chinese Medicine, Nanchang
330004, China.

[Abstract] Objetctive: To explore the mechanism of action of clove volatile oil in the treatment of chronic atrophic gastritis (CAG) based on the
method of network pharmacology. Methods: The chemical components of the volatile oil of clove were determined by the GC—MS method, and
the relevant component targets were obtained by TCMSP, PubChem and Swiss Target Prediction databases, and the CAG-related disease targets
were obtained by DisGeNET, OMIM, and Gene Card, and the String database was used to construct (protein—protein interaction) PPI network;
realize the Kyoto Encyclopedia of Genes and Genome (KEGG) signaling pathway and gene ontology (GO) functional enrichment analysis through
DAVID. Results: Cytoscape 3.7.1 software for visual analysis. Twenty—two chemical constituents of the volatile oil of clove were screened out,
and 73 intersection targets were predicted. The main compounds such as eugenol and eugenol acetate in clove volatile oil are involved in the
negative regulation of apoptosis process, inflammation, and the positive regulation of RNA polymerase Il promoter transcription by regulating

key genes such as AKT1, VEGFA, SRC, and EGFR. The process, regulation of tumor necrosis factor signaling pathway (TNF signaling

pathway), VEGF signaling pathway (VEGF signaling pathway), ErbB signaling pathway (ErbB signaling pathway), HIF-1 signaling pathway
(HIF-1 signaling pathway), may be used in the treatment of CAG play an important role. Conclusion: This study predicts the potential active
ingredients, targets and possible mechanisms of clove volatile oil in the treatment of chronic atrophic gastritis, and provides a theoretical basis for
further research on the mechanism of clove volatile oil in the prevention and treatment of chronic atrophic gastritis.

[Key words] Clove Volatile Oil; Network Pharmacology; Chronic Atrophic Gastritis; GC-MS
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221 FEEA BRI 250 uL TS5 mL AR,
TR CBERmBERZIEE, 0.22 pm UL IERE T I8,
IAGERE, T 4 CFAK, &H.

222 RFAME RAKME: GRGIRE DR
250 °C, 73Utk : 50 ¢ 1, IEEE : 300 °C, PUBAT
TR 150 C, B TR : 230 °C, A AR,
PEREER: 1 ul ; BRI R 30~550, BRI
4 1.0 mL/min,

Uit BSF IR EI, HFRERE: 70 eV,
THRFET : 50 CIFARLL 6 °C /min FEETHE 100 C
FHAREF 2 min, 461 LA 5 °C /min B3 ETFE 150 C
{345 5 min, FELL 4 °C /min BIEETFZE 200 °C |, {5345
5 min J5 LS °C /min B EEEETF 2 250 °C, F5A4ER
3min. K] Data Analysis ¥ F{EE N 16, fidkfbr
I o
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pubchem.ncbi.nlm.nih.gov/ ) . Swiss Target Prediction
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A T EE Y A, P R R A
UniProt 208 )% ( http : //www.uniprot.org ), FBREY
Fh “ AZE (Homo sapiens )", ¥R AHN [ UniProt
1D, RO I Y BE A T o
24 BHEHME K¥E  iEH OMIM (hip:/
www.omim.org/ ) . DisGeNET %% #& & (htip://www.
disgenet.org/web/DisGeNET/menu/home ) . Gene
Cards 208 % (https://www.genecards.org/ ) , VL “1&
PEZ4EPEE R “Chronic atrophic gastrit” “atrophic
gastritis” B¢ “CAG” SNoCHEN], MIPREE ML, 3K
IS PEZE AR 1 AR AP A OCHE
25 TAHABER MR FELREZHELEE X
Yo b ooy Ml FEZE M3 Venny 2.1.0 Chttp://
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TR 2 U B R S IR P ZE v A A
Bk, SRR R RO T 45 IR YT CAG B
TEVE AR . B T i i S A A
Cytoscape 3.7.1 FfFri, 8 T F 44 & il AL "7 i
VERIHE S R 45 14
26 &G -EaMmAAER (PPL) Mw#E i
“2.57 PRAFHYASHERE A STRING Hdi 4 (hitps:/
string—db.org/cgi/input.pl ) , FF4L (organism ) BEE
M “homo sapiens”, BB 5 P AR EAEE 0.7“Medium

confidence”, 3R EL PPT W 2% Ih g & 42 43 7, PPI 4%
DA tsv #UF3L, A Cytoscape 3.7.1 A4, #ith
JEPE BT Y PP 45 (1 B B 1T

27 GO £ #A KEGC 55 8%E £ 4H K
H DAVID ( https://david.nciferf.govl ) AR EXNT A B
AL HERT GO LEWI TN AE S KEGG {551l I v 4R 70
Br, BOERIEN P<0.05, i1l imageGP 1EEI 4RI TXT
HA RT3
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FHHRA
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#& FE (hitp : //www.resb.org/pdb/home/home.do ) LA
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i) fe&ar CAS PRI /min Fi4M AL %

1 Furfural 000098-01-1 4.69 0.01
2 2-Heptanone 000110-43-0 5.7 0.02
3 2-Hexanol, 5S—methyl— 000627-59-8 5.86 0.01
4 2-Heptanol, acetate 005921-82-4 9.06 0.03
5 .beta.—Ocimene 013877-91-3 9.27 0.01
6 2—Nonanone 000821-55-6 10.57 0.02
7 Benzoic acid, methyl ester 000093-58-3 10.74 0.01
8 Acetic acid, phenylmethyl ester 000140-11-4 12.92 0.04
9 Benzoic acid, ethyl ester 000093-89-0 13.16 0.01
10 Methyl salicylate 000119-36-8 13.95 0.11
11 Phenol, 4- ( 2—propenyl ) — 000501-92-8 15.63 0.12
12 Eugenol 000097-53-0 19.03 59.74
13 Phenol, 2-methoxy-3— ( 2—propenyl ) — 001941-12-4 19.1 21.96
14 Copaene 003856-25-5 19.41 0.09
15 Caryophyllene 000087-44-5 20.62 5.05
16 Humulene 006753-98-6 21.58 0.62
17 .gamma.—Muurolene 030021-74-0 22.23 0.02
18 .alpha.-Farnesene 000502-61-4 23.15 0.03
19 Phenol, 2-methoxy—-4— ( 2—propenyl ) -, acetate 000093-28-7 23.99 11.75
20 Eugenol 000097-53-0 24.2 0.01
21 Bicyclo [ 7.2.0 ] undec—4-ene, 4,11,11-trimethyl-8-methylene—, [ 1R- ( 1R*,4Z,95* )] — 000118-65-0 26.39 0.14

33 ksmifEie s Rt EL OMIM AUEPE . Dis Ge
NET #0422 . Gene Cards £ 218 218 ME 2= 451
RIPBGHLT, AT 1 411 DI, MBRE R R
SUR AR S B AR BRI DGR 1 2461,
34 THEBEL MRy RESREEGEE Lo s
e MR OB 329 AN T AR AL T R 'ﬁ
1 246 MEHEZE4A1E B A I TR, HRAT
ASCHERE A, IR 20 KT I ) “5%%
S5 Cytoscape 3.7.1 B4, . “T &4k
ST - HEALT PIZKIL, DLIR 3, AT R 104 4,
200 4, 4 Kﬂlﬁ%@% TR - B
Z B PAHE R, il gz H Network Analyzer ECigaaay
TSNS, LTI RIBEH (Degree ) B
R, Fonigm il S HA T AR B Z , (A=
SRR (R 157 5050 R T B I 1 i 43
XERTALRL ) o FERIZEHR A7 28 T I EEE = 3.84(F
PIED) , HrP AR e 16 e Ak 2.

.69.

K2 B -FE B R &

JF ) JEAH
1 Phenol, 2-methoxy—4— ( 2—propenyl ) —, acetate 24
2 Eugenol 23
3 2-Nonanone 20
4 2—Heptanone 19
5 2—Heptanol, acetate 18
6 Acetic acid, phenylmethyl ester 10
7 Phenol, 4- ( 2—propenyl ) — 6
8 alpha—humulene 5
9 Aceteugenol 5
10 2—Hexanol, 5—-methyl— 5
11 (Z) —caryophyllene 4
12 Isocaryophyllene 4
13 Benzoic acid, ethyl ester 4
14 Methyl salicylate 4
15 Copaene 4
16 .gamma.—Muurolene 4
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TEERR EREEX

B2 HEH
35 PPIMZEZLR 73 3 E M S A String
By, FRBEhREA TR RR . ISR TA
Cytoscape 3.7.1 FAFrh s il #EH H HAEM 45 K], PPI
P& 61 SR 15 SR 190 S5 A0 B4R TR 2
B, Ui 4 iR iz Network Analyzer $i 4% A5
PATIBR T, B T IR S5 AR Degree {H
HEA B B4 AT, PEH Degree> HH A K 2 45 (B 8)

k3 ek
7S OCHHES EE P RS REE
1 AKTI1 21 9 ICAM1 13
2 VEGFA 20 10 TLR4 13
3 SRC 20 11 IL1B 13
4 EGFR 16 12 AR 12
5 MAPKS 16 13 VCAMI 10
6 CASP3 14 14 PTK2 10
7 PTGS2 14 15 MET 9

8 MAPK14 13
3.6 THBEEBEFBEESLEE EAFREL
GO AM A Eop4R R DAVID 54 %
X T AR R AMIA T 2 v 2R 4k B R AE RS GO
AW IIRE & F T, IE3AE P<0.05 ) GO DifE 4k
H 234 %, HAy e (BP) 174 4, 44l s
(CC) 23 %, sr e (MF) 37 4%, #% P {HMX

‘ —_— PRy

W L F PP R4 b G EEED A 15 S, AKTL, FmEHET , 45 BP, CCL MF i 15 445512511
20 VEGFA. SRC, EGFR %, 363 s, $&m T/ WAIEGITEL AWyl B s e o A 1
ﬁﬂ: KBTI G T B 4 ] RS e Su s o5 A G #19#$E (negative regulation of apoptotic process ) .
ﬁ

o

~ 2-Heptanol, acetate
.beta -Ocimene 2 Heodii ot
2-Nonanone p T
Benzoic acid, methyl esier P ocdiinene
Aoatio adc:s:l'enylmmyl | : T é Bicyclo[7.2.0Jundec-4-ene,
. : 4,11,11-trimethyl-8-methylene- [1R-(1R* 42,95")}-
Benzoic acid, ethyl ester v/ (1R, 4aR,8aS)-1-isopropyl-7-methyl-4-methylene-2,3,4a,5,6,8a-hexahydro-1H-naphthalene

TNNT2  AgH2 - PIkecD c~¥m _CAsP3 | EQEf1 PgR  comst

Methyl salicylate N
M N1 Muct V TNFRSFIOA TNNI3K ~ CYRIAI  MET

alpha-humulene

IKBKB TRO

EGFR KAT28 M V ¥ SHH  Cof7
Phenol, 4-(2-propenyl)- gl SMB“A V ’m .7 M Ev1 B (Z)-caryophyliene

Pz O WE MWL POAL

Eugenol — ¥ NOSTN  AGE  ICAMY «  SBLE.

G2 N C URKA
e s
- ¥ ¥ -
TERT  PRYCA ¥
Caryophyllene C‘C

Humulene

.gamma.-Muurolene

eugenol

VBR B
Y AT "

MAPKE © TYMP  ERRE  NBS2

Aceteugenol
Puki  VEgFA - CcTeB
CyRgial  G3iE MARKI4 - CONC Phendt
2-methoxy-4-(2-propenyl)-,
acetate
methyl salicylate

WLN: 20VR

(2R)}-5-methylhexan-2-ol
Furfural chavicol  2-heptanone

A3 “Rao-el” MR
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dos SEE AT AR oo
PLAU
IKBKE
MY
CYPC19
FARP1
bt
F2
MUCH
TNFRSF10A
EGLNY
ALOXS
CYP1AT
ouz
TERT
CTSL
cTse d
CYP1TAY 5—?—
2y
EPHK1 it
Z3
™ .
CCNC
HOACH
PLK1
CHRMS
cTSK
ACE
HSD1181

B4 &a-ZatazAEmR (PPI) M

SRR Z I v ( response to lipopolysaccharide ).
RNA & W 11 J5 3 F %% 56 /19 1E I8 4% (positive
regulation of transcription from RNA polymerase 11
promoter ) . R SiE S W (inflammatory response ) |
40 B XF ML AR I 389 5 B (cellular response to
mechanical stimulus ) 55, 42 7 5= 2 & 4L FE 4
Mg b 1E]) B (extracellular space ) . i B £ 1 ( cell
surface ) . i & ( membrane raft ) . il 3¢ i) #% Ji
X 3 ( perinuclear region of cytoplasm ) . i J&
(cytosol ) . ¥ HE/K (lysosome ) 55, 43 F I HE &
e EEMESE A (enzyme binding ) | M4 K45 G
(heme binding ) . #& I ¥ [ % 7 ( protein kinase
activity ) EHSEA ( protein binding) - H
24 (protein kinase bindig ) 55, LK 5-7. A5 GOZ &N
<71 -
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Pathways in cancer
Proteoglycans in cancer . .
TNF signaling pathway ®
VEGF signaling pathway ®
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ErbB signaling pathway L ]
Focal adhesion
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Inflammatory mediator regulation of TRP channels
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Fc epsilon RI signaling pathway
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37 KEGG @3%F fadr R DAVID $dliFxs T
TR P4 M RAE AL S KEGG il %
AT, HRAT P<0.01 PIERAT 54 5%, IR 8 IR,
KEGG AR R, T &AM nT DIAE ] ThE 8
& ( Pathways in cancer ) JHIREIRFE R 53 s ( TNF
signaling pathway ) . VEGF 1553 % ( VEGF signaling
pathway ) . ErbB {5518 #% ( EtbB signaling pathway )
HIF-115"518 % HIF-1 signaling pathway )35 518 1
38 WMBHMEEmias A 4R 2 PRI
HLRUS A BioGPS i R AR IBCHAH 20341 7 B K 4
L AE B A Cytoscape 3.7.1 24121 — 05,
P2, 1 AR OIMUERBEER D, S E =P
W RARETH S M OCHERE Y, B R A
21, 7 frn . SREY], R ST,
Al WRELAEML B RSN rh Rk,

H32 2 PR DG AT 5 53 A Gene cards 208 /2
PR B8 confidence = 5 f £ HE S AN A 15 .,
A Cytoscape 3.7.1 Hez 40 - ¥ 2% 1A, 2%
A=A SRS A OCHEEE I, A (1 i
REW AL, IR 8 Fim. 2RI, i
KB Z A0 T AR . A0 o BE o . 4 i o . 20
LA

iys  mARKi
AR MAPKS
PT@S2 cytoskeleton Y
iz, plasma membrane
' endosome ¥
nucleus

endoplasmie reticulum

mitochendrion V
ThR4 1

extracellular lysosome

golgi apparatus
VEGFA y
ICRf11 CASP3
A8 I im oo, 5 W& H
4 it

CRRULET A CHHERIRT 2D BESEEISA
AMREAR A, HEZEIFIL =g E R
X—I 4, WERILAESY CEHIET IR R
WETOOERT CmEZeT SREmE L BRI R,
THETEIRYT S T IR FT ARG, (Hp ) A 5CGH) CAG,
et JR AL R A L A BAeAR | 4R i Hp SRR R
ZHRARBR S A R T

ASBIFTE R FH I 26 25 B i 08 1T A 45 R B9
WA O B R T 18 M A 1 1 48 A AL

B[ ST MG PR R0 T B Aif g
PEZE AL B R IVEHHLE

FHAE . BFRRM, TR EZ W I T
M. a- AP, T FEERE . A2
R A5 R, LR T A5 M il o 745 Bel-2
FIEHE M. APAF-1., i ta % C FIp R iR R4
RRE A, PR ZE A A5, S A iE T,
% B MMPs 35 1 Fl MMP-2, MMP-9, VEGF .
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