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[ Abstract] Objective To analyse the main chemical components of the volatile oil
of 8 plant medicines in Zhachong-thirteen prescription based on GC-MS and the method of
network pharmacology, and to explore the possible mechanism of its components on ischemic
stroke. Methods After the volatile oil was analyzed by GC-MS technology, the chemical
composition action target and disease target were predicted with the help of several databases.
A "chemical component-target" network was conducted and the protein-protein interaction
relationship which was obtained by the commen targets was visualized. The gene ontology
(GO) function and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment
analysis were further completed according to the selected key targets. The molecular docking
verification of key targets and active components was carried out on DiscoveryStudio
software. Results GC-MS identified 44 compounds, which accounted for 94.14% of the total
content, and the highest content was eugenol. 42 active components and 159 potential targets
about ischemic stroke were screened. 369 GO functional items and 126 KEGG signal pathway
entries were obtained, which were related to cancer pathway, lipid and atherosclerosis.
Molecular docking data showed that eugenol and other active components had strong binding
properties to key targets such as hypoxia inducible factor 1a, matrix metalloproteinase 9 and
signal transducer and activator of transcription 3. Conclusion The experimental explore
the possible mechanism of Zhachong-thirteen volatile oil in the treatment of ischemic stroke
through multi-components, multi-targets and multi-pathways, which provides a certain
reference for the further study of the effect of Zhachong-thirteen volatile oil on ischemic

stroke.

[Keywords] Zhachong-thirteen volatile oil; GC-MS; Ischemic stroke; Network
pharmacology; Molecular docking
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Figure 1. GC chromatogram of volatile oil of Zhachong-thirteen
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Table 1. Chemical composition of volatile oil of Zhachong-thirteen

g s gt I gy PHER
(min) Jpie=is (%)

1 4 o-7K i CoHyg 136.24 99-83-2 1.13

2 4.13 o~ RN CioH g 136.24 80-56-8 438

3 439 BRI CoH 136.24 79-92-5 0.30

4 4.8 J7 b CyoHyg 136.24 99-84-3 4.88

5 491 BTk CioH 136.24 127-91-3 4.05

6 5.06 B -4 CioHyg 136.24 6874-41-5 1.10

7 5.36 - CioHe 136.24 13466-78-9 0.55

8 5.46 b CoHyg 136.24 3338-55-4 0.37

9 5.57 (+)-4- I CioH 13624  29050-33-7 2.09

10 5.72 kv CoHy, 134.22 99-87-6 0.92

11 5.79 D7 # CioHe 136.24 5989-27-5 3.55

12 6.28 WU CoH 136.24 586-62-9 271

13 6.52 2-HIE-5-FNI-TIF3.1.0]c bi2-E  C,H,0 154.25 17699-16-0 0.15

14 6.76 it A CioH 136.24 99-85-4 1.19

15 6.98 g CyoH 50 154.25 78-70-6 0.40

16 7.77 Al CyoH 60 152.23 76-22-2 0.30

17 8.03 P CioH 60 152.23 464-45-9 0.26
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s {5 B s} ] W e XT3 CASE AHXSE 43
(min) Jpigs (%)
18 8.11 AN CoH,50 154.25 562-74-3 437
19 8.32 o~ AT CoH, 0 154.25 98-55-5 225
20 9.42 R CoH,00, 162.19 94-59-7 1.71
21 10 7.8- A KD C;H,,0 194.3132  31499-72-6 0.57
22 1017 TH&E CoH 50, 164.20 97-53-0 10.97
23 1031 HEE CysHa, 204.35 3856-25-5 0.70
24 1045 BRI CysH,, 204.36 88-84-6 0.33
25 10.53 HET H C,,H,,0, 178.23 93-15-2 1.87
26 1077 (+)-FHH CisH,, 204.35 489-39-4 5.74
27 10.89 MGl CsH,0 222366 489-86-1 0.62
28 11.08 a5+ T &K C1oH,,0, 164.20 5932-68-3 270
29 1125 JIEEGE CisHa 204.35 25246-27-9 0.73
30 1142 5Tk CiHis02 178.23 93-16-3 1.53
31 11.67 ALY -2 CsH,,0 22035  85710-39-0 0.36
32 1175 PRk C,H,,0, 192.21 607-91-0 9.09
33 11.87  HEhmmE C,5H,,0 220.35 6750-60-3 0.46
34 1202 MHEZR C,H 05 208.25 487-11-6 1.06
35 1226 y-Zi-rE CoH 605 208.25 5353-15-1 5.40
36 1258 SAfbatri CysH,,0 220.35 1139-30-6 0.34
37 12.86  P-4HEdk C1,H 60, 208.25 5273-86-9 7.92
38 13.3 W R CsH,0 22237 489-41-8 0.54
39 1338 912,15+ /\BRlaiz C15H;00, 278.43 463-40-1 1.45
40 13.6 o ~4H=FE % C,H 05 208.25 2883-98-9 1.54
41 13.76  y-EE C,sHy, 204.351  53111-25-4 0.78
42 13.89  55-HRE-4-(3-FE-13-T ZM)-1- € Hu0 206 0 0.28
HIR2.51F )¢
43 14.64  PO%ER C,Hy0, 228.37 544-63-8 0.49
44 16.84  EEAENME CysH 50, 230.30 477-43-0 2.03
1A AL

1000
(63%)

E2 i+ =#FLimA S, RRERFRE E3 L+ = LML FERS-ERERMEE
Figure 2. Venn diagram of essential oll Figure 3. Chemical constituents and target network
components and disease targets of Zhachong- of volatile oil of Zhachong-thirteen
thirteen E: LEAERS, BEAERIL
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Table 2. Information of active components of volatile oil of Zhachong-thirteen
in the treatment of ischemic stroke

TETE R degreeft PR S degreeft
9,12,15— 1 /\ kiR 40 B—4f-- it 30
L 38 WEER 30
ST A 1 ik 37 2- I 30
o—JR M 34 Dy R 30
oA 33 WAL 29
4~ 33 T A -2 29
2-H 35— F - I[3.1.0]C S -2 33 KOy i 29
(+)—d—EEA 33 Uz 28
3-E 33 N LN 28
PR 5 32 T 28
RS T & 32 S i 28
AT 7% 32 Y= i 26
EAbAa T 31 7.8- AT 4 26
R AR 31 A g 25
HER 31 ugel N 24
D7 H 31 B A A 24
o —4H=F ik 40 FEARE N 22

&3 L+ =R G TR R A A S SRR

Table 3. The key targets of the treatment of ischemic stroke with volatile oil of Zhachong-thirteen

LIt JEXIEN Pl GRIIN E2 3L LI e
JibIE AFEHE F (TNF ) 29 0.005767 1
BEAIFE SN F1 o (HIF1A) 29 0.005767 1
M4 R AERKEFA (VEGFA) 29 0.005767 1
iR A P53 (TP53) 29 0.005767 1
HAEE (ALB) 29 0.005767 1
R A3 (CASP3) 29 0.005767 1
HIFIRER N B Y& 2 (PTGS2) 29 0.005767 1
sk (JUN) 29 0.005767 1

H e B A9 (MMP-9 ) 29 0.005767 1
FI4HMIA 26 (1L-6) 29 0.005767 1
FRARKH T2 (EGFR) 29 0.005767 1
{55 TR SR 3 (STAT3) 28 0.004655 0.966667
22 25 AL LA (MAPK3) 28 0.004859 0.966667
AN =8 (IL-8) 27 0.003883 0.935484
V-Rel R P Rz 38 A mp i R R A IR A (RELA ) 26 0.003129 0.90625
i AL T )OS 2K v (PPARG ) 26 0.003543 0.90625
— AL A A -3 2 7) (NOS3) 26 0.002773 0.90625
A MRS R43F-1 (ICAMT) 25 0.002812 0.878788
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2R3

LIl BEAH Py GRUI 3 E2 3 s alIN o
22 38 U0 R 1S ( MAPKS) 25 0.002591 0.878788
MEMR 2Kl (ESR1) 25 0.003348 0.878788
JanusPHF2 (JAK2) 24 0.002099 0.852941
22 B4 OO 6 1114 ( MAPK14) 24 0.002242 0.852941
B Jm i HE2 (MMP-2) 24 0.002269 0.852941
22 ZLFH0E B T (MAPK1 ) 23 0.002146 0.828571
A8 A AL BRHE 71 (VCAML ) 23 0.001335 0.828571
It AL IR AT YOS Z KA (PPARA ) 22 0.001384 0.805556
TR ABEZ I (KDR) 22 0.001573 0.805556
MERERZAK (AR) 21 0.000853 0.783784
M4 B R b2 (ACE2) 21 0.001074 0.783784
BAIARFIIRFEF 2 (MDM2 ) 21 0.000839 0.783784
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Figure 4. PPI protein interaction network
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Figure 5. Bubble map of GO functional enrichment analysis
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Figure 6. Bubble map of KEGG channel enrichment analysis
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®4 Hp+ZERBE RN MR ZE h EEE R T E S FIHERE R
Table 4. Molecular docking results of main active components of volatile oil of Zhachong-hirteen in
the treatment of ischemic stroke
B
TR TNF  HIFIA VEGFA TP53  ALB CASP3 PTGS2 JUN MMP-9 1I1-6 EGFR STAT3
(2AZ5) (4H6]) (5SDN2) (5O1F) (IN5SU) (2XZD) (SIKT) (6I0]) (6ESM) (1ALU) (2N5S) (6SMS)

THEm 57.01 82.48 75.22 73.46 87.77 84.16 79.12 74.01 101.48  74.57 64.84 88.54
HETHE 55.88 8244  71.37 74.42 80.28 84.08 80.85 6790 104.17 70.16  64.55 89.75
D710 - 67.07 60.58 58.51 67.27 68.24 71.73 58.49 82.62 60.38 53.53 69.54
A 2 5 ik 77.56 87.59 76.04  79.51 88.46 91.42 88.53 75.58  109.77  75.72 72.14  101.32
by 65.01 76.37 69.22 64.38 74.18 77.48 76.23 68.15 88.08 60.38 65.45 77.55
B4t ik - 71.31 4894  65.80 53.06 78.53 67.95 61.48 94.54 56.49  47.30 82.01
o213 ik - 82.66 65.08 79.58 80.97 81.61 79.12 7143 10298 49.84 56.71 100.21
IR - 55.46  55.00 53.38 58.07 61.99 62.81 61.16 58.81 58.45 48.87 49.04
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Figure 7. 3D effect diagram and 2D detail diagram of molecular docking of some key active components
of volatile oil of Zhachong-thirteen in the treatment of ischemic stroke
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