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Abstract: Objective To screen the volatile oils with anti-Helicobacter pylori (HP) activity from eight plant volatile oils, to explore
their pharmacodynamic substances, and to preliminarily predict the potential active components and their mechanisms of action.
Methods The inhibition rates of eight volatile oils against HP were determined by microdilution (96 microtiter plate), and the top
three volatile oils with antibacterial activity were screened out. The chemical compositions of the three volatile oils were analyzed

by Gas Chromatography-Mass Spectrometry (GC-MS), and the information of the three volatile oils and their corresponding targets
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were obtained by using TCMSP, Swiss Target Prediction, and Pub Chem databases; Network pharmacology techniques were used to
predict the potential active ingredients, related pathways and key targets; AUTO DOCK vina software was used to perform
molecular docking on the genes of the core ingredients and key targets, and the potential active ingredients and key targets were
preliminarily verified. Results The minimum inhibitory concentration (MIC,,) of volatile oils of Pogostemonis Herba, Origani
Herba, and Cinnamomi Cortex were 0.250, 0.250 and 0.125 pL-mL"", respectively, with strong bacteriostatic activity. The three
volatile oils identified 27, 26 and 15 chemical components respectively, and a total of 15 active components were screened,
including 232 gene targets, affecting pathways in cancer, chemical carcinogenesis-receptor activation and EGFR tyrosine kinase
inhibitor resistance (EGFR), which are related to the inhibition of HP. Comparative molecular docking validation showed that the
three volatile oils against HP were closely related to SRC proteins, and the 15 active ingredients obtained from the screening showed
more stable binding to the key target SRC. Conclusion The three active volatile oils (Pogostemonis Herba, Origani Herba, and
Cinnamomi Cortex) exerted anti-HP effects through multi-components, multi-targets and multi-pathways, which provided a
scientific basis for further elucidation of the anti-HP mechanism of volatile oils.
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Table 1 Database/software-related information

B P /AT A R Py -
HR 2 2 G0 2 B AU R AN 43 S & (TCMSP) https://old.tcmsp-e.com/tcmsp.php
NIST Chemistry WebBook https://webbook.nist.gov/chemistry/
PubChem https: //pubchem.ncbi.nlm.nih.gov/
Swiss Target Prediction http : //www.swisstargetprediction.ch/
Pharm Mapper http : //www.lilab-ecust.cn/pharmmapper/
Gene Cards https://www.genecards.org/
UniProt https : //www.uniprot.org/
Venny2.1.0 https://bioinfogp.cnb.csic.es/tools/venny/index.html
DAVID https://david.nciferf.gov/tools.jsp
Omicshare tool https://www.omicshare.com/book/
STRING https://cn.string-db.org/
KOBAS3.0 http://kobas.cbi.pku.edu.cn/
RSCB PDB https://www.rcsb.org/
PubMed https://pubmed.ncbi.nlm.nih.gov/
bioinformatics http ://www.bioinformatics.com.cn/
Cytoscape 3.10.1 software
AUTO DOCK Vina software
x2 EFEAMRKA
Table 2 Main medicinal herbs
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9 1X10° CFU-mL "o W HUiZ B Wi 200 pL & T %
5% Wi F 42 M3 AR PR b, AN 4~5 U E &N
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2.1.2 FERIMREL o EUTE R VAR AT
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0.90%- 1.00%, f% 7K 5 B T —20 °CE i 7 % H
AR BT VE A Crp [ 2 ) 2020 4R fR DY 6
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Table 3 Main equipment
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Table 4 MIC,, of eight common volatile oils

ZFR MIC,y/C(pL-mL™
JTEEA R 0.250
IR R 4.000
BRI 0.250
P4 A 0.125
T 5 R 1.000
TEHE KM 1.000
FASEHE A 8.000
JE AN S 8.000

0 45 45 3 1) MIC» 3 B MIC 7N 1.00 pL-mL™!
(48 R AR N G SRR IR R AU B o | A R
A 28 AR R T R PR RE R I MG, 43 1 R 0.250
0.250.0.125 pL-mL™", T HP FUR 84 . ¥ 3 FldE &
TH PR A goo 38 3 24 30T H 5 A0 38 5 5P S T AL 3 For o A i
(40 A e 5 9k FE 3 R ORI E AR M, i 1 TR .
PRAE 48 R R A BE T At 7 b i vl LA S e ) A A
e
3.2 EBAHUERS S

BB A L 5 e 27 MR o
KB TR 92.35% s AR A R 3L 4 E 26
A EEESY S S T 97.43% s A EE$5 R i
e 1S MRS S b S B IR R 90.84%
HARR 5 B ILER 5~7. &35 Rl GC-MS 3 &

WE2~4,
3.3 MEHIBEFLER
3.3.1

R PTHP By AR #E S i ik 78 PubChem

C 150
L FEE gk xkx
S 100 3
Eicl
=3
50 3 k%
0
bs bs bs bs by WR@ C1 & C3 €4 GCs Ce

—a,-0.015 6.0.031 3,0.062 5.0.125 0.0.250 0.0.500 0 uL-mL™",b,—b,-

0.007 8.0.015 6.0.031 3.0.062 5.0.125 0.0.205 0.0.500 0 uL-mL"' »¢,—¢,-0.015 6.0.031 3.0.062 5.0.125 0.0.250 0.0.500 0 puL-mL™",
A-Pogostemonis Herba; B-Origani Herba; C-Cinnamomi Cortex; P < 0.05 P < 0.001 vs control group; a,—a,-0.015 6, 0.031 3, 0.062 5, 0.125 0,
0.250 0, 0.500 0 pL'mL_l; b,—b,-0.007 8, 0.015 6, 0.031 3, 0.062 5, 0.125 0, 0.205 0, 0.500 0 uL'mL_l; ¢,—¢.-0.0156, 0.031 3, 0.062 5, 0.125 0,
0.250 0, 0.500 0 uL-mL™".
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Fig.1 Inhibition results of three kinds of volatile oil
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Table 5 Chemical composition information of patchouli volatile oil of Pogostemonis Herba
e W R i
/% PubChemCID

1 () -F71 45 [ (+/-)-limonene ] 0.68 13.17  138-86-3

2 4-if; i B[ () -terpinen-4-ol ] 0.11 13.89  20126-76-5

3 i iy YH1 45 (terpinolene) 0.88 14.27 586-62-9

4 5T %%y (isoeugenol) 0.14 15.20 97-54-1

5 R T (nonyl acetate) 0.17 16.73 143-13-5

6 B-w Wk ML (1E,4E, 8E)-a-humulene ] 0.06 17.25 5281520

7 -1 22 Jfi Ca-bulnesene) 4.90 17.37  3691-11-0

8 B-£1 17 )i (B-caryophyllene) 3.52 17.99 87-44-5

9 %5 (humulene) 5.75 1824  6753-98-6
10 4 22075 (seychellene) 7.97 18.76 519743
11 o-F A K S Ca-guaiene) 4.49 18.97 654486
12 (H)-K [ (+)-longifolene ] 4.14 19.03  475-20-7
13 WAIAR-4,11- 2% (guaia-4, 11-diene) 1.60 19.56 565709
14 | 77 i (patchoulene) 7.59 19.76 560-32-7
15 B- M ] A4 (B-guaiene) 1.12 19.88 88-84-6
16 (+)-5-H A 4 [ (+)-5-cadinene ] 0.10 20.06  483-76-1
17 7 W I Calloaromadendrene) 0.20 20.23 10899740
18 a- 7 2245 [ (-)-o-gurjunene ] 2.16 20.45 489-40-7
19 i) £5 B B (pogostol) 2.17 21.63  21698-41-9
20 1-HHE-4-C6-HIEEFR-1,5-Z-2-3) ¥R e 1-methyl-4-(6-methylhepta-1, 5-dien- 4.48 21.94  869843-05-0

2-yDcyclohexane ]

21 LA 1T #%5 (caryophyllene oxide) 2.47 2237  1139-30-6
22 22 JE % (farnesol) 2.89 22.97  4602-84-0
23 Fi ¥ 475 B (spathulenol ) 1.07 23.47  6750-60-3
24 HE 75 4 (B-elemene) 0.37 23.98  33880-83-0
25 T FK 2= (patchouli alcohol) 31.32 2523  5986-55-0
26 "% A& 1 (pogostone) 1.81 26.58  23800-56-8
27 widdrol 0.19 2879 6892-80-4

IR A9 05 1 A 1 2D A 2E g5 R 2, F N Swiiss
Target Prediction 24 /& , 73 #T )5 1% HX Probability >0
M KA S R LR E RS, &)
B VI TS TR B2 R AT 201 S 5 2 B AR s T
J8 73 BB R 286 A 5 DA% A Tl i M B HE AR 168 .
LL“Helicobacter pylori” At % ] 1 Gene Cards H1 3k
73 HP AHOCHE 552 287 AN o K 4% R 3 3% PR Bl 20 B e
FITHP AH S HE 25 5 N\ Venny2.1.0, 7E Venny2.1.0 FF 3£
9T 8 A HE RO TR 4 B RS HP A DR BE R 22
SEHE 77 5 A AR I R A2 FE 15 HP AR G
A R A ERHE 196 A 5 RS RIS PR i/ E R S
HP AH B 5T 2 250 5 59 A, Wi 5 flr s o B ix it
B S 94 R M HP (R38R HE R

BEESNEYEMBRERSHT
(D JTTEFBER LN ED DR A8 S £
gyt - 38 DAVID s e x| & 15 K i1 77 A
TETERE ST GO i #T . IEHXP<<0.05 1926 H )3
FHERM B EELERN 431 GO %K H, Kb AL
£ (BP) H 302 % (70.07%) , 41 Jiid 41 43 (CC) £ 88
%(20.42%) , 70 FIIHE(MF) A 41 6 (9.51%) . i£HL
Al 20 2% HZEAT AT AL 20 A, i B 6 B o AR GO
I M E SR A AT B A B AR AR AU G BE ) I
] 4 17 (positive regulation of cell proliferation, GO
0008284) - & T i #£ 1) 71 I #% (negative regulation
of apoptotic process, GO: 0043066) - MAP i fiff 15
H1 IE [ I 5 (positive regulation of MAP kinase

3.3.2
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Table 6 Chemical composition information of volatile oil of Origani Herba

e T AFXF U T R.T/ CAS/
/% min PubChemCID
1 a-J& M Co-pinene) 1.72 6.57 80-56-8
2 ¥ Jfii (camphene) 0.35 7.63 79-92-5
3 1-2FJ5-3-i% (1-octen-3-ol) 0.16 9.04 3391-86-4
4 B-JE ML (-)-B-pinene ] 4.70 9.04  18172-67-3
5 o- I HI TR Co-thujone) 0.53 9.91 546-80-5
6 X} <AE )& (p-cymene) 22.83 10.40 99-87-6
7 3-#E 4% (3-carene) 1131 11.16  13466-78-9
8 1-H 3L -4-(1-H 3t 245 38) -3F 205 [ 1-methylene-4-( 1-methylvinyl)-cyclohexane | 0.41 11.73 499-97-8
9 4-ijfi /75 BE [ 4-terpineol , (+/-)-] 1.98 12.12 562-74-3
10 J¥ % (isoborneol) 6.09 13.92 6627-72-1
11 4-57 5 3£ 2K iR (4-isoplbenzoic acid) 12.37 14.99 536-66-3
12 FH 2L T %5 ) (methyleugenol) 0.07 15.54 93-15-2
13 F I Ccarvacrol) 17.41 16.19 499-75-2
14 [ Ly (thymol) 6.18 16.32 89-83-8
15 T T8y LR B (carvacryl acetate) 1.49 17.07 6380-28-5
16 WA G RE fE (myristicin) 0.37 17.20 607-91-0
17 B-11 55 /i (B-bourbonene) 0.52 17.35 5208-59-3
18 B-A1 77 ¥ (B-caryophyllene) 5.93 18.03 87-44-5
19 HEEL)E (humulene) 0.50 18.74 6753-98-6
20 T (eugenol) 0.23 19.62 97-53-0
21 B-4x £ ¥ S (B-farnesene) 0.44 19.73  18794-84-8
22 (+)-3- A [ (+)-8-cadinene ] 1.21 20.07 483-76-1
23 a-FI A Co-cedrene) 0.15 20.16 469-61-4
24 o~ Z [ (-)-a-gurjunene ] 0.06 20.48 489-40-7
25 7 i Capiole) 0.13 21.80 523-80-8
26 Ak AT 77 4 Ccaryophyllene oxide) 0.29 21.96 1139-30-6

activity, GO: 0043406) %5 BP, [if§ &4
binding, GO: 0019899) . & {& 2% & (steroid binding,
GO:0005496) \RNA 2R £ ilf 11 % 55 X 53 1k L e A4
WO T 5 FF 7 7 DNA 45 & (RNA polymerase 11
transcription ligand-activated
sequence-specific DNA binding , GO:0004879) %% MF
A 40 B i (eytoplasm, GO: 0005737) - 4 A ¥
Jii (cytosol, GO: 0005829) « #% Jii (nucleoplasm, GO
0005654) 5% CC LR % PIAH G .

it i DAVID % 2 FE %) 77 /l\‘i%%%fﬁﬂ mOEAT
KEGG 7 #T. MU P<<0.05 (5% H , B 3L = &5 92
2 KEGG i@ i , 4 1 10 2545 - —UE K ar w4k, tn
& 7-A iR . KEGG &£ Mr 4 R o, | A 4%
FCMAT HP B A RE 0 B B AR LT LA MR 50l
% - Jei iE I8 % (pathways in cancer) « 1t 2% BUE - 52 1K

% (enzyme

factor  activity,

¥ 7% (chemical carcinogenesis-receptor activation) .
EGFR Ji% 2 B2 ¥ i 47 1 77 Wi} 25 (EGFR tyrosine
kinase inhibitor resistance) - & fiE T M & 1 E
B (proteoglycans in cancer) « 4 7 EUiE ¥ - 52 14 A4k
7k (chemical carcinogenesis-receptor oxygen species) o

(2) 4= 22 V8 72 58 ) A2 ) 1 e A B 4R )
Hr - 38 DAVID H 48 22 00 A= 22 4% 4 1 96 S AE
B RHEAT GO 3 M. EHLP<<0.05 %% H , - =R
A IL R ) 451 % GO % H , Hh BP A 322
% (71.40%) , CC 7 46 % (10.20%) , MF 17 83
% (18.40%) . IEHUAT 20 % H #EAT AT AL 347, &
8 7

RAE GO 70 #r 'w B 45 R AT J, B0 i 1 B AR AR
H& M W B fb (protein phosphorylation, GO:
0006468) - RNA % 5 lig 11 J5 3 T ¥ =< 10 1IE A
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Table 7 Chemical composition information of volatile oil of Cinnamomi Cortex
. X . N ) CAS/
7 K57 4 K AH X Ve THT AR/ % tx/min
PubChemCID
1 7K H % (benzaldehyde) 2.10 8.61 100-52-7
2 415 J7 WE[ 4-terpineol , (+/-)-] 0.34 12.12 562-74-3
3 FE 7 % (cinnamaldehyde) 68.25 16.22 104-55-2
4 a-11 227 Ca-bulnesene) 4.09 17.18 3691-11-0
5 B- 35 MK 475 (B-selinene) 0.52 17.38 17066-67-0
6 #5475 (humulene) 0.20 18.72 6753-98-6
7 a-11i 22 Jfi Ca-bulnesene) 1.73 19.07 3691-11-0
8 T %W (eugenol) 4.46 19.62 97-53-0
9 B- A A4 ( B-guaiene) 3.24 20.07 88-84-6
10 LB ¥%HE 2K B R H I (methylsalicylate) 1.93 20.24 119-36-8
11 o- 1 Z [ (-)-a-gurjunene ] 0.54 20.47 489-40-7
12 AR F I (methylcinnamate) 2.03 20.84 103-26-4
13 -4 £ WK B (s s cis-farnesol) 0.32 22.54 16106-95-9
14 oA Ca-cedrene) 0.65 23.20 469-61-4
15 e )fi [ (+)-aromadendrene ] 0.44 23.81 489-39-4
25
10 ‘
79 14
L1
8 12 20
|
17 19
18
131#18
e 23
i[5k
1 3 Il
2. 4 56 ol 24 26 7
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
t/min
B2 JEFELZHNGC-MSIEE
Fig. 2 GC-MS spectrum of volatile oil of Pogostemonis Herba
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Fig.3 GC-MS spectrum of volatile oil of Origani Herba
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Fig.4 GC-MS spectrum of volatile oil of Cinnamomi Cortex
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A Top 10 of KEGG Enrichment B Top 10 of KEGG Enrichment
Chemical carcinogenesis- o
receptor activation Pathways in cancer °
EGFR tyrosine kinase | . Chemical carcinogenesis
inhibitor resistance reactive oxygen species
Prostate cancer —~lgP Fluid shear stress and atherosclerosis —lgP
) R0 Kaposi sarcoma-associated 17.5
Proteoglycans in cancer 8 herpesvirus infection l 15.0
Chemical carcinogenesis- | Co uI?t EGFR tyrosine kinase {(2)(5)
reactive oxygen species Sl inhibitor resistance Count
. * 13 HIF-1 signali th .
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® 17 Hepatitis B HER
PI3K-Akt signaling pathway -
Epithelial cell signaling in
MicroRNAs in cancer Helicobacter pylori infection
Prostate cancer
Lipid and atherosclerosis | .
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1eh factor Rich factor
c Top 10 of KEGG Enrichment
Pathways in cancer . °
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EGFR tyrosine kinase inhibitor resistarce |
Human cytomegalovirus infection | l 6
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Proteoglycans in cancer | 4
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Fig. 7 Visualization of KEGG enrichment of potential target of volatile oil

% (negative regulation of apoptotic process, GO:
0045944)  MAP i Big 35 V£ 7 1E 17 I 57 (positive
regulation of transcription from RNA polymerase II
promoter, GO: 0043406) %% BP i 1% , & 1 ¥ I 1
] (protein kinase activity, GO: 0004672) , fiff &5
4 (enzyme binding, GO: 0019899) ; & 19 2 & IR/
= R/ A B ¥ M 3% M (protein serine/threonine/
tyrosine kinase activity , GO : 0004712)%5 MF, 14 g
% i (cytosol, GO: 0005829) « 4i il i (cytoplasm,
GO:0005737) + #% Ji (nucleoplasm, GO : 0005654 ) &5
CC I FRE VIR .

i 1L DAVID % 5 = Xf 96 A ¥ 75 BE o5 2 47

KEGG 73 #T. EHLP<<0.05 (1% H , ML E £ 5131
% KEGG il i , 5 5 10 2% 45 R A W L4k,
7-Bix . KEGG & 0 Hraf R Eon iy, F 2 4%
RMPTHP FE R il EEE R T ILRGE HE
%« J 0iE 38 #% (Pathways in cancer) « 4t 2% EU& - 7% 14
%, (Chemical carcinogenesis-reactive  oxygen
species) Vit 74 B 1] 77 55 2y Jok 945 A 4 4k (Fluid shear
stress and atherosclerosis) « < 3 [K PAIJ& AH 5% 96 2
#f & 4 (Kaposi sarcoma-associated herpesvirus
infection) - EGFR I 2 & ¥ Mg 10 fi] 71 fif 25 (EGFR
tyrosine kinase inhibitor resistance) o
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Fig. 8 Visualization of GO enrichment of potential target of volatile oil of Origani Herba
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% (66.29%) , CC H 26 % (9.85%) , MF f 63
7(23.86%) . MEHUAT 20 2% H #EAT FTALAL 2 H7, i
9. RGO E EL R, R 2 E %
1E 24 i 386 B (1) 1F 7] 3 755 (positive regulation of cell
proliferation, GO : 0008284 . fiff A5 I VLI 3-P (5 5
LT SO (51N 3 B £ of
phosphatidylinositol ~ 3-kinase  signaling, GO:
0014068 « RNA % & Mg I1 (1) ¥ % 71 i 1% {2
it (positive regulation of transcription from RNA
polymerase II promoter, GO :0000122) %5 BP i % , i
45 4 (enzyme binding, GO: 0019899) , £% B 1 45
4 (zinc ion binding, GO: 0008270) , RNA % & [ 11
B e PR E M, AR BOEE 8 Ry 5 I DNA 45

% (RNA polymerase 11 transcription factor activity ,

(positive  regulation

ligand-activated sequence-specific DNA binding, GO:
0004879) % MF, fI 48 fd i (cytoplasm, GO:
0005737)  #% it (nucleoplasm , GO : 0005654 ) 41 i 7%
J5i Ccytosol, GO : 0005829) %% CC i F2% PIAH 2%

i ik DAVID # ¥5 JE XF 59 A i 78 #0253k AT

KEGG 70 #1. i£EL P<0.0511% H , B35 %5 52

2% KEGG 8@ % , ¥4 17 10 2% 25 R H @ B wT AL, W
Kl 7-C.

KEGG & 70 &5 R o, IWAESE A h 5t HP
(VB AEBE f E B SR AE LR LSRR 5l B < i hE I8
% (Pathways in cancer)  FJff & Jii§ (Leishmaniasis) «
EGFR [ % % ¥ B 410 fl] 77 i} 25 £ (EGFR tyrosine
kinase inhibitor resistance) « A [ 41 Jifd % £ (Human
cytomegalovirus infection) - J& JE H ) & A ¥
B (Proteoglycans in cancer) .

3.3.4 PPIM4EH C-T-P MEHE

(1 JREFE R MAZ > PPLI 2% F1 C-T-P [ 45
My % - 3T Cytoscape 3.10.1 B X ) 28 A& 4% & i 4100
il HP B3 1 Ak A 40 38 E B A 42 3 % A 2t D)
I A3 B C-T-P MR I, Wi 10-A o . M 4%
B AR (7T SRR 27T ML B I B RN E
ER 55 AT 10 555 Sl B, 5O SRR 77 NI ALE
BB R BB RUT RUBR/NBE S degree {H Y K /N 1T AR
b, 3 BIEAR G, BB A BT B 5 BE#E degree
1B 38 KT IR - F STRING $dis 5 v N 77 4
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Fig. 9 Visualization of GO enrichment of potential target of volatile oil of Cinnamomi Cortex
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Fig. 10 C-T-P (A) and PPI (B) network diagram of olatile oil of Pogostemonis Herba
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0 B8 5, 49 31 PPLIM 2% 14, 1 8] 10-B T s« £E
Cytoscape 3.10.1 # F| A “Network analyser” ) R fifi
A3 B C-T-P W 2% I v degree {ELHE 7 /T 10 75 145 4%
STRING %4l & T # ff) PPI W 4% & TSV #% 0§ A
Cytoscape 3.10.1 H F| H “Network analyser” 2 fE i
115 3] PP ™ 4% P b degree {EHEF AT S 19 /45, 3R 8
FrR

HRYE C-T-PAH G R 44, | 2 B 4% i 4 il HP
1) 7 72 B8 5 degree 1B I 44 HIT 10 44 Jroef B FR) 42 g 4
RKHTN, 856 57 degree HHE 2 S5 AHX & & & &
FRdE S s B, T8 B R Pt HP 35 444 10 5 1 1k
SNEAKEE.EER T EH.CK TR
Widdol. 55 PPI &5 R, it — 20 13 £ STAT3. SRC.
RELA & % & ¥ & i 4 i) HP HE 44 17 3 1 <8 4
FH#E Ao

(2) - F 45 R A% 0 PPL I 248 R C-T-P [ 4% 4
s A AR O SC a) VBE R K B O
Ab PR [F] ) A RO, 15 3 C-T-P W 25 &, an 14
11-A FiroR . W& B i i (0757 R R 26 ME S, &

®8 JTEFELM C-T-P M PPISHT degree HEZ BT 10 58
RIER
Table 8 Top 10 targets of volatile oil of Pogostemonis
Herba C-T-P and PPI analysis degree ranking information

SEA] FEfE kIR | R EE RE
STAT3 41 PPI EGFR 10 C-T-P
PTGS2 36 PPI AKTI1 10 C-T-P
SRC 34 PPI AR 9 C-T-P
TLR4 29 PPI || PRKCA 9 C-T-P
RELA 25 PPI BCL2 9 C-T-P
PARP1 20 PPI STAT3 9 C-T-P
MDM2 19 PPI RELA 9 C-T-P
HSP90AA1 17 PPI ESR1 8 C-T-P
ESR1 17 PPI JAK2 8 C-T-P
NFE2L2 16 PPI SRC 8 C-T-P

WO SRS E R R 10546 5 @K, O A

TR 96N ELEH £, PPIM &5 B W 11-B filr 7w ; C-

T-P F11 PPI W %% ] degree {8 7 BT 45 4132 9 Fiow .
g6 4y degree (44 5 A 0 B R o & b

SHH
cezcty

" A
FLAGY ACPT
i&‘a%mm KPR

(A)#n PPI(B) W45 E
Fig. 11 C-T-P (A) and PPI (B) network diagram of olatile oil of Origani Herba
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£9 HFIEXHC-T-PFIPPI ST degree HE A BT 10 $B 4
B2
Table 9 Top 10 targets of volatile oil of Origani Herba C-T-

P and PPI analysis degree ranking information

H el ORI | BB e ORI
AKT1 65 PPI PIK3CA 12 C-T-P
CASP3 59 PPI AKTI1 11 C-T-P
EGFR 57 PPI AR 10 C-T-P

ALB 57 PPI JAK1 10 C-T-P
ESR1 56 PPI RELA 10 C-T-P

HSP90AA1 52 PPI JAK2 9 C-T-P

SRC 46 PPI MAPKS 9 C-T-P
MTOR 45 PPI || MAPK10 9 C-T-P
PTGS2 44 PPI IKBKB 9 C-T-P
GSK3B 44 PPI CHUK 9 C-T-P

SRC 9 C-T-P
EGFR 9 C-T-P
farag/eoy

Mgk B A B R BT HP UE EHE L T 5 44 R A
JB% A WLy AR T By SR A SRR T AR
2k & C-T-P.PPI /3 #r &5 R, 3t — P18 3| AKT1.

EGFR.SRC & 24 £ ¥ K it HP HF 4 71 3 19 K #AF
FHHE A

(3)  TAIRESE K& A% 0 PPI 2% 1 C-T-P Y 24 1)
F + PR 4 R T HPORH G Ry S A B B L R O O
b PR FE )R H M, 13 3] C-T-P W 45 &, an 1]
12-A flizs e P28 BRI B 815 fUROR 15 AMEE ), 7
W RN E R AT T 55 5, S R
FoR SO ML . PP W 12-B T ; C-
T-P A1 PPI W 4% [&] degree B 73 BT 45 R WiZR 10 s

SE4 Uy degree (A HE 44 5 AR & T SR ifE
Srgb B PR R T HP IS YEHEA BT S B R ek
B 2 T T A Y A 0 - - 4 R
45 & C-T-P.PPL 4r #fr 45 &, i#t — 2 153 3| PTGS2,
ESR1.SRC & R 45 & 3 H1L HP B9 HE 44 i 3 AN 1) 5%
BEAE S
34 SFIEIIE

i it AUTO DOCK Vina, i% Bt degree 18 i 44 Fii
3 RSB 1R Ay 5 OB A T R AT N . — R
LT g5 I %o e &5 S v 1) 2 1 o e B R R A A )

BE12 HHEELHC-T-P(A)F PPI(B) M&E
Fig. 12 C-T-P (A) and PPI (B) network diagram of Cinnamomi Cortex
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F10 AHEIERH C-T-P 7 PPI ST degree HEZ BT 10 8245
Ef=)
Table 10 Top 10 targets of volatile oil of Cinnamomi
Cortex C-T-P and PPI analysis degree ranking information

4851 FEfH KR HL Al ORIK
ESR1 27 PPI PRKCA 10 C-T-P
PTGS2 26 PPI AR 9 C-T-P
SRC 25 PPI VEGFA 9 C-T-P
TLR4 21 PPI ESR1 7 C-T-P
GSK3B 20 PPI SRC 7 C-T-P
NR3Cl1 18 PPI RELA 7 C-T-P
MDM2 18 PPI JAK2 6 C-T-P
RELA 18 PPI CA2 5 C-T-pP
JAK2 18 PPI TRPV1 5 C-T-pP
KDR 17 PPI TLR4 5 C-T-P
PPI PTGS2 5 C-T-p

TR EER AR - LR RIS T E
TEH Z 8. BENNHEYMSEARYEEHEH
AE<C-16.7 kcal-mol™ I X 422 R L 4 4, 45 & i Fa
EN, FREAE (- 13D 85 R B R AR
2.1 THg 5 3 > % 4K STAT3.SRC.RELA X} % 7> %
o AR B R N S 3 AN 32 Mk AKTIL
EGFR .\ SRC 4% 43 #8085z i+ PR 2 5 il v - i - 46
&I 5 34N 5% 4K PTGS2ESR1. SRC X 3 7 % %
B 3R R b ) S VG M R 4 5 SRC AT B0y
o m, o RIFMox geam e t—0 ik
I, SRC 5 3 F¥% & Wi Fit HP AL 2 VI M %, 5 & -
BAE IR BN AR E , U B SRC 5 3 M itk
I HP HLH A H B AT KR
4 g

AHIF 788 o S 15 BRI (96 I FLBO I %2 T 8 B
FE R M AR SN ROR . MR 4E MIC,, ik 75 31 T 2%
SELUF B 3FPHE S , o R EE R R

A B
BT %Eﬁ! -16.08  —24.78 PTG —24.78

ZEFRE —630 546 —17.22 HETEH —19.74

mkz',s@‘ -2040 -1428 -11.76 WAEERE 2352

oo S 7
- R
SRC ‘

RELA STAT3 AKT1 EGFR

—21.84 FEREE —1680 —26.88 —15.12

TR PR R o FG b PR R T A0 ) HP (3
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B N E KR EEG VR T B R T
Fig  Widdrol, 5% v 51y 25 30 5% By L v O I L TN L5
fik I T A Ty, 25 S T 2 Ty A e I A R T
G- T - 4 R I . S &5 5 Sk B 9T A Ok
Bt

%o EE 43 AT 3 R R P HP X 4% 24 31 2 s 6 46
BLORUL TR 2L . GO TR, 3 FhiE K
AT HP A SCHE 238 5 40 B VA 5 A0 M R A% R 3 R
Y1 B 4L 25 VA 9% s KEGG 23 M7 2755 » 3 R 4% & I Bt
HP AH 2§ 55038 15 Ji JiF 8 B 5 N AH 5% s C-T-P #1 PPI
o3 M3 B, AR iR 9 2 [A] (Sarcoma proto-oncogene
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Fig. 13 Matrix heat map of molecular docking results of key active ingredients and key targets of three kinds of volatile oil
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