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[ Abstract]

before and after processing with wine, and to explore the molecular mechanism of Chuanxiong Rhizoma

Objective: To analyze the differential components in water extract of Chuanxiong Rhizoma

processed with wine in enhancing anti-cerebral ischemia injury. Method: Ultra high performance liquid
chromatography tandem quadrupole orbitrap high resolution mass spectrometry (UHPLC-Q-Orbitrap HRMS)
was used to qualitatively analyze the main chemical components in water extract of Chuanxiong Rhizoma based
on the spectral information of compound, comparison of reference substance and references. The chemical
pattern recognition method was used to screen the differential components of Chuanxiong Rhizoma before and
after processing. Based on these differential components, the potential targets of differential components were
predicted by online databases, and the related targets of cerebral ischemia were searched. Cytoscape 3.6.0 was
used to establish the network diagram of differential components-action targets-diseases of Chuanxiong Rhizoma
processed with wine. The protein-protein interaction (PPI) network of intersection targets was constructed by
STRING 11.5. The potential targets of differential components against cerebral ischemia were analyzed by Gene
Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis through
DAVID 6.8. At the same time, the chemical compounds with high relative content and increased peak area after
wine processing were docked with their corresponding targets to verify the mechanism of enhanced effect after
wine processing. Result: A total of 71 chemical components were identified from Chuanxiong Rhizoma, 34
differential components and 603 potential targets were screened out. At the same time, a total of 769 disease
targets and 60 intersection targets were obtained. Seven key targets were identified through PPI network analysis,
including JUN, signal transducer and activator of transcription 3 (STAT3) , mitogen-activated protein kinase 3
(MAPK3), interleukin-18 (IL-18) , vascular endothelial growth factor A (VEGFA ), Caspase-3 (CASP3) and
mtrix metalloproteinase 9 (MMP9). Tumor necrosis factor (TNF) signaling pathway was the main differential
signaling pathway. The results of molecular docking showed that differential components (senkyunolide K,
senkyunolide F, 3-an-butylphthalide, Z, Z'-6, 8’ , 7, 3'-diligustilide, ferulic acid and Z-ligustilide) and
corresponding targets had good binding activities. Conclusion: The synergistic mechanism of Chuanxiong
Rhizoma processed with wine may be related to the enhanced inhibitory effect of inflammatory reaction.
[Keywords] Chuanxiong Rhizoma; wine-processed; cerebral ischemia; ultra high performance liquid
chromatography tandem quadrupole orbitrap high resolution mass spectrometry (UHPLC-Q-Orbitrap HRMS) ;

network pharmacology; molecular docking
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£1 JIEKEYFUZFRS B UHPLC-Q-Orbitrap HRMS £ &
Table 1 Identification of chemical components in water extract of Chuanxiong Rhizoma by UHPLC-Q-Orbitrap HRMS
No. t,/min At} CAS % 53 F 3 BFRE m/iz B0 EH m/z bR {E 8/ppm R8T miz
1 0.66 Jigmng2 73-24-5 C.H,N, [M+H]"  136.0618 136.0619 0.88 119.049 3
2 0.81 FRiFe 58-61-7 CH,N,O, [M+H]" 268.1040 268.1040 -0.11 136.0619
30217 Kigm 69-72-7 C,H,0, [M-H]"  137.0242 137.0232 -7.30 93.033 0
4 232 FEPRP 121-34-6  CH,0, [M-H]" 167.0350 167.0339 -6.65 167.0339,123.043 7
5 3.04 mnukmgT 331-39-5  C,H,O, [M-H]" 179.0350 179.0339 -5.92 135.0438,107.048 9
6 3.14 LRJFERI 327979 C,H,0, [M-H]~ 353.0878 353.0881 0.74 191.0552,179.0341,173.044 5,
161.023 6,135.043 8
7 3.67 SR 120-58-1  C,H,,0, [M+H]" 163.0754 163.0755 0.61
8 3.85 kAR 737-52-0  C,H,,0, [M+H]" 287.0914 287.0895 -6.55 203.0301,187.035 1
9 388 WIHHNEEL 114586-51-5 C,H,,ClO, [M-H]™ 241.0637 241.0638 0.46 241.107 8,141.090 8
10 4.05 Br#gmg "2 1135-24-6  C,H,,0, [M-H]"  193.0506 193.0498 -4.45 134.0364
11 417 BHE®RDY 621-82-9  C,H,0, [M+H]"  149.0597 149.0598  0.54 131.0554,103.054 0
12 421 FNZMEER 172549-37-0 C,,H,O [M-H]" 239.0925 239.0923 -0.84
13 4.44 £ pyEs NS 140694-58-2 C,H,,0, [M+Na]® 249.1097 249.1097 -0.32 209.1183,191.106 8,153.055 1
14 451 Frm™ 530-59-6  C,H,,0, [M-H]™ 223.0612 223.0611 -0.54 205.0561,179.0330,153.023 7
15 454 NI NEES 172723-28-3 C,H, 0 [M-H]"  239.0925 239.0922 -1.25
16 479 P Mg I3 94530-86-6 C,H,0, [M+Nal]® 249.1097 249.1096 -0.52  249.1100,209.118 3,191.106 8,
153.055 1
17 5.05 PPy Mg ED - C,H,,0, [M+H]" 207.1016 207.1016 0.34  207.101 7,189.091 1,179.106 8,
165.091 7, 161.096 0, 147.080 6,
151.112 4, 133.101 5, 119.086 1,
105.070 4
18 5.08 SHEFHECY 482-27-9  CH,0, [M+H]"  247.0601 247.0586 -6.23 189.0912,161.0958,
19 5.10 JIEEMEER,) - C,H,0, [M+Nal]® 249.1097 249.1096 -0.40
20 501 JIEEEMEER, - C,H,0, [M+H]® 2251121 225.1122  0.44
21 522 JiEymEe) 29700-20-7 C,H.,N,0, [M+H]" 265.0972 265.0971 -0.26 247.0869,219.090 9
22 548 JIE Lk EED - C,H,,0, [M+H]" 4132323 413.2341 438 353.1746,191.1057
23 578 PENIFABH Y 94596-27-7 C,H,0, [M+H]" 2251121 225.1122  0.18 225.1127,207.102 7,165.097 2
24 5.86 FEJIEHNEEDD 94530-82-2 C,H,0, [M-H]" 221.0819 221.0814 -2.44 221.0816,177.091 2
25 6.19 gt 484-31-1  C,H,,0, [M-H]™ 2210819 221.0814 -2.31 221.0815,177.0912
26 6.27 TMILFERLV222 551.08-6  C,,H,0, [M+H]"  189.0910 189.0910 -0.21  171.080 1,143.085 6,128.062 3,
117.070 5,115.054 0,91.055 0
27 634 K™ 478-43-3  CH,O, [M-H]~ 283.0248 283.0241 -2.37 239.0313,227.0323
28 641  2-HEIE-4-(3-F 4 63644-71-3 C,H,,0, [M-H]™ 193.0870 193.0862 -4.45 193.086 1
He- 1IN 5 ) -2 By
29 6.43 47 FES THO - C,H,,0, [M-H]™ 221.0819 221.0814 -2.35 221.0814,177.091 1
30 6.44 RLitkiih e 6750-60-3  C H,,0 [M+H]" 221.1900 221.1902  1.09 203.1823
31 6.62 fEMERD 298-81-7  C,H,0, [M+H]"  217.0495 217.0493 -0.92 217.104 7,202.025 3
32 6.64 FEIEAEE K 114569-33-4 C,H, 0, [M-H]" 207.1027 207.1019 -3.81 207.1024,163.111 8
33 6.88 WEJIEMEEI2 94596-28-8  C,H,,0, [M+H]" 2251121 225.1122  0.36 207.1029
34 691 i) 1124-11-4  C,H,,N, [M+H]" 137.1073 137.1075  0.95 122.081 5,80.053 2
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No. f,/min e CAS % 5y ¥ BT m/z B H m/z3EPRME 8/ppm R BT miz
35 6.95 Z-6,7-FRGEEEAAES C,,H,,0, [M-H]~ 2050870 205.0863 -3.61 161.0962
36 6.98 4-JRJE-3-TALKEK Y 74459-23-7 C,H| 0, [M+H]"  207.1016 207.1017 0.53  207.101 7,189.091 1,161.096 0,
151.112 4,133.101 5
37 7.04 PN AEEGEY 94530-85-5 C,,H,,0, [M-H]" 207.1027 207.1019 -3.91 207.1024,163.111 8
38 7.2 BhFAFAERDT 484-20-8  C,,H,0, [M+H]"  217.0495 217.0496 0.09 217.104 7,202.025 3
39 727 VAR 949-13-3  C,,H,,0 [M-H]™ 2051598 205.1590 -3.95 205.0863,161.096 3,106.040 8
40 730 BSHR 6697-07-0  C,,H O, [M-H]™ 209.1183 209.1177 -3.01 209.948 5,164.8353
41 7.40 TE)IE PIEREY 94530-83-3 C,,H,,0, [M-H]~ 203.0714 203.0710 -1.77  203.070 6,174.031 4,160.015 4,
116.927 0
42 7.55 TRRHES-THRHREL ) - C,,H,,0, [M-H]"  203.0714 203.0705 -4.04 203.070 7,174.0312,116.927 2
43 7.57 PN M B 93236-67-0 C,,H,,0, [M-H]~ 203.0714 203.0705 -4.04 203.070 7,174.0312,173.023 7,
160.015 5
44 779 PENIE N CPY 91652-78-7 C,,H,,0, [M-H]~ 203.0714 203.0706 -3.59 203.070 7,174.031 3,159.080 5,
131.0489,117.927 1
45 783 Z,7'-6,8',7,3'-W - C,,H,0, [M+H]" 3812060 381.2069 2.20 191.1173,173.097 9,145.101 2,
HiA YT 105.076 9
46 7.89 PENIFEAMNE AV 22 63038-10-8  C,H,,0, [M+H]"  193.1223 193.1223  0.05  193.1225,175.111 9,147.117 0,
137.059 9, 119.085 9, 109.065 4,
93.070 5,91.054 8
47 791 AERERE 607-91-0  C,H,0, [M+H]" 193.0859 193.0862 1.50 193.122'5
48 8.05 Z-BEAR G R IKDY - C,,H,,0, [M+H]" 3812060 381.2069 2.36 191.107 5,189.092 6
49 828 3-TC T HAEE > 6066-49-5 C,H,,0, [M+H]"  191.106 7 191.106 6 -0.10 117.070 3,91.054 8
50 829 JILEEMM A - C,,H,,0, [M+H]"  397.2010 397.2004 -1.36
51 8.41 HIEKAME T 4567-33-3  C,H,,0, [M+H]" 195.1380 195.1380  0.10 195.123 1,177.113 5,149.059 8
52 8.44 ZBEAMMEE VI 443101-0  CLH |0, [M+H]" 191.1067 191.1068 0.52  145.064 6,117.070 2,105.070 4,
91.054 9
53 853  3',6,8',3a- R - C,,H,0, [M+H]" 381.2060 381.2058 =-0.50 381.2057,191.117 3,173.097 9
ENG]
54 8.57 JIIEENTEB - C,H,,0;, [M+H]" 397.2010 3972004 -1.28
55 8.63 HMIHMEEPST 92935-94-9 C,,H,0, [M+H]" 381.2060 381.2057 -0.94 283.0299
56 927 W HM O 142797-35-1 C,H,,0, [M+H]" 3812060 381.2056 -1.05 353.2111,191.1176
57 945 Z,7'-3,37,8,8"-X - C,H,,0, [M+H]" 3832217 3832216 -0.23
i Py
58 9.69 Z'-3,8-_%-6,6', - C,H,0, [M+H]" 383.2217 383.2219  0.63 191.1128,149.524 2
7.3 a- IR P
59 9.80 ¥ JIIE g poe - C,,H,,0, [M+H]" 3832217 383.2233  4.25 191.1130
60 9.99 —EHA N 89354-45-0 C,,H,0, [M+H]" 3812060 381.2059 -0.42 347.167 5,287.109 5, 191.106 9
61 10.03 FRMUAPME AP 88182-33-6 C,,H,0, [M+H]" 381.2060 381.2057 -0.89 191.117 4,149.062 6
62 10.87 AU BEY 112966-16-2 C,,H,0, [M+H]" 381.2060 381.2057 -0.81 381.2070
63 12.75 TR 2197-37-7  C,H,,0, [M-H]™ 2792330 279.2331  0.50 193.162 1
64 13.00 chuanxiongin B - C,,H, 0, [M+H]" 4633418 463.3441 4.86
65 13.11 SaliER H g 112-63-0  C,H,,0, [M-H]™ 2932486 293.2490 1.43
66 13.23 | bR EEY 7132-64-1  C,H,,0, [M-H]~ 2552330 2552329 -0.04 229.1105
67 13.33 #Ete' 57-10-3 C,H,,0, [M-H]™ 2552330 2552330 0.04 255.2329,237.082 6
68 13.38 iR 112-80-1  C,H,,0, [M-H]™ 281.2486 281.2487 0.43 281.2489
69 13.61 +TkElR LB 41114-00-5 CH,,0, [M-H]™ 269.2486 269.2488  0.67 269.248 8
70 13.85 Sh-Lherg H BE 6929-04-0  CH O, [M-H]™ 283.2643 283.2644 0.64 283.2645
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