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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 (PP1) 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-n-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]
chromatography tandem quadrupole orbitrap high resolution mass spectrometry (UHPLC-Q-Orbitrap HRMS) ;

Chuanxiong Rhizoma; wine-processed; cerebral ischemia; ultra high performance liquid

network pharmacology; molecular docking
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F1 JISKROHPUFERSH UHPLC-Q-Orbitrap HRMS ¥ E
Table 1 Identification of chemical components in water extract of Chuanxiong Rhizoma by UHPLC-Q-Orbitrap HRMS

No. t./min lazg ] CAS % rRX BT mizEsE miz9bR{E s/ppm W h BT miz
1066 frmingl 73-24-5 C,H N, [M+H]" 136.0618 136.0619 0.88 119.049 3
2 081 RiEee 58-61-7 CHN,0, [M+H]" 2681040 268.1040 -0.11 136.0619
3 217 KipmP 69-72-7 C,H,0, [M-H]~ 137.0242 137.0232 -7.30 93.0330
4 232 FERR 121-34-6  C4H,0, [M-H]~ 167.0350 167.0339 -6.65 167.0339,123.0437
5 3.04 mnekmgeT 331-39-5  C,H,0, [M-H]" 179.0350 179.0339 -5.92 135.043 8,107.048 9
6 3.4 Ll e 327-97-9  C,H,0, [M-H]~ 353.0878 353.0881 0.74 191.0552,179.034 1,173.044 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 LfLATHIZR 737-52-0  C,H,0, [M+H]* 287.0914 287.0895 -6.55 203.0301,187.0351
9 388 HIITHNERL 114586-51-5 C,,H,,ClO;, [M-H]~ 241.0637 241.0638 0.46 241.107 8,141.090 8
10 4.05 Fapm Vi 1135-24-6  C,H,,0, [M-H]~ 193.0506 193.0498 -4.45 134.036 4
11 417 pokkm" 621-82-9  C,H,0, [M+H]" 149.0597 149.0598 0.54 131.0554,103.054 0
12 421 #IIHNEER 172549-37-0 C,,H,O, [M-H]" 239.0925 239.0923 -0.84
13 444 I PR NE 140694-58-2 C,,H,,0, [M+Na]® 249.1097 249.1097 -0.32 209.118 3,191.106 8,153.055 1
14 451 FFrE@'™ 530-59-6  C,H,,0, [M-H]" 223.0612 223.0611 -0.54 205.056 1,179.0330,153.023 7
15 454 I NEES 172723-28-3 C,,H,0, [M-H]" 239.0925 239.0922 -1.25
16 479 I P ) 94530-86-6 C,,H,,0, [M+Na]* 2491097 249.1096 -0.52  249.1100,209.118 3,191.106 8,
153.055 1
17 5.05 ¥JII% Py FI - C,H,,0, [M+H]" 2071016 207.1016 0.34  207.1017,189.0911,179.106 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 RuifFHEEE 482-27-9  C.H,,0, [M+H]" 247.0601 247.0586 -6.23 189.091 2,161.0958,
19 510 JIEEANG R, - C,,H,40, [M+Na]* 249.1097 249.1096 -0.40
20 5.11 JIUZEEHNEER, - C,,H,0, [M+H]* 2251121 2251122 0.44
21 5.22 JijEyms) 29700-20-7 C,H,N,0, [M+H]" 2650972 2650971 -0.26 247.0869,219.090 9
22 5.48 JI|ZZEuk A g - C,sHs,0, [M+H]* 413.2323 4132341 4.38 353.1746,191.105 7
23 578 P HEEH®Y  94596-27-7 C,H,0, [M+H]* 2251121 2251122 0.18 225.1127,207.102 7,165.097 2
24 5.86 VIl DY 94530-82-2 C,,H,,0, [M-H]" 221.0819 221.0814 -2.44 221.0816,177.091 2
25 6.19 i i 484-31-1  C,H,,0, [M-H]~ 221.0819 221.0814 -2.31 221.0815,177.0912
26 6.27 TEFIENLV?22%27) 551.08-6  C,,H,,0, [M+H]* 189.0910 189.0910 -0.21  171.0801,143.0856,128.062 3,

117.0705,115.054 0,91.055 0

27 6.34 Kum'® 478-43-3  C,H,0, [M-H]~ 283.0248 283.0241 -2.37 239.0313,227.0323
28 641  2-W4(KE-4-(3-H 4 63644-71-3 C,H,,0, [M-H]" 193.0870 193.0862 -4.45 193.0861
He-1- PN IR ) K By

29 6.43 4,7 FILS TR - C,,H,,0, [M-H]" 221.0819 221.0814 -2.35 221.0814,177.091 1
30 6.44 R Heh 2 6750-60-3  C,H,,0 [M+H]* 2211900 221.1902 1.09 203.1823

31 6.62 fEF R 298-81-7  C,,H,0, [M+H]" 217.0495 217.0493 -0.92 217.104 7,202.025 3
32 6.64 NI K 114569-33-4 C,,H, O, [M-H]"~ 2071027 207.1019 -3.81 207.102 4,163.1118
33 6.88 EJIIEANEE 122 94596-28-8 C,H,,0, [M+H]* 2251121 2251122 0.36 207.1029

34 6.91 JIE R 1124-11-4  CgH,N, [M+H]* 1371073 137.1075 0.95 122.0815,80.053 2
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No. t./min EY CAS S AFR BT mizHSE miz9PR{E 8/ppm R8T miz
35  6.95 Z-6,7FRABEANE S C,H,0, [M-H]~ 205.0870 205.0863 -3.61 161.096 2
36 6.98 4-FAL-3-T HLOREL' ' 74459-23-7 C,H,,0, [M+H]* 207.1016 207.1017 0.53 207.1017,189.0911,161.096 0,
151.112 4,133.101 5
37 7.04 PN PG 94530-85-5 C,,H,0, [M-H]~ 207.1027 207.1019 -3.91 207.1024,163.111 8
38 7.12 WhFAF AR 484-20-8  C,,H,0, [M+H]* 217.0495 217.0496 0.09 217.1047,202.025 3
39 7.27 2- AL 949-13-3  C,H,,0 [M-H]" 2051598 205.1590 -3.95 205.086 3,161.096 3,106.040 8
40 7.30 FShm 6697-07-0  C,,H,,0, [M-H]" 209.1183 209.1177 -3.01 209.948 5,164.835 3
41 7.40 PE)IEPIERE 94530-83-3 C,,H,,0, [M-H]~ 203.0714 203.0710 -1.77 203.0706,174.0314,160.015 4,
116.927 0
42 755 7R3 THILAERK - C,,H,,0, [M-H]™ 203.0714 203.0705 -4.04 203.0707,174.0312,116.927 2
43 7.57 ¥ PG B 93236-67-0 C,,H,,0, [M-H]~ 203.0714 203.0705 -4.04 203.0707,174.0312,173.023 7,
160.015 5
44 779 PENIE AE CI 91652-78-7 C,,H,,0, [M-H]" 203.0714 203.0706 -3.59 203.0707,174.0313,159.080 5,
131.048 9,117.927 1
45 783 Z,2'-6,8',7,3'-M - C,.H,,0, [M+H]* 3812060 381.2069 2.20 191.1173,173.097 9,145.101 2,
HiA Py 105.076 9
46 7.89 NI PG AVPL2221 63038-10-8  C,,H 0, [M+HJ]* 193.1223 193.1223 0.05 193.1225,175.1119,147.117 0,
137.059 9, 119.085 9, 109.065 4,
93.070 5,91.054 8
47 7.91 AR 607-91-0  C,H,,0, [M+H]* 193.0859 193.0862 1.50 193.1225
48 8.05 Z-iAs g B IR - C,iHyp0, [M+H]® 381.2060 381.2069 2.36 191.1075,189.092 6
49 828 3-IE THLAEL %% 6066-49-5 C.,H,,0, [M+H]" 1911067 191.1066 -0.10 117.0703,91.054 8
50  8.29 JIZEE MM A - C,iHy05 [M+H]* 397.2010 397.2004 -1.36
51 8.41 bR g 4567-33-3  C,,H,,0, [M+H]" 1951380 195.1380 0.10 195.1231,177.1135,149.059 8
52 8.44 Z-BAPEEVIH?22T 4431-01-0  C,H,,0, [M+H]" 191106 7 191.1068 052  145.064 6,117.070 2,105.070 4,
91.054 9
53 853 3'.6,8',3a-R#i - C,.H,,0, [M+H]* 3812060 381.2058 -0.50 381.2057,191.117 3,173.097 9
EN]
54 8.57 JIZ NN B - C,iH,05 [M+H]* 397.2010 397.2004 -1.28
55 8.63 HiMIHMEET 92935-94-9  C,,H,,0, [M+H]* 381.2060 381.2057 -0.94 283.029 9
56 9.27 PEJIEMEE O 142797-35-1 C,,H,,0, [M+H]" 381.2060 381.2056 -1.05 353.2111,191.117 6
57 945 Z.7'-3.3',8.8"-M - C,,H,,0, [M+H]" 383.2217 383.2216 -0.23
HiA YRR
58 9.69 Z'-3,8-_%-6,6', - C,.H;,0, [M+H]* 383.2217 383.2219 0.63 191.112 8,149.524 2
7.3'a- R P
59 9.80 ¥ )IIE Py Pl - C,Hy0, [M+H]" 3832217 383.2233 4.25 191.1130
60  9.99 HHA ML 89354-45-0 C,,H,,0, [M+H]* 3812060 381.2059 -0.42 347.1675,287.109 5, 191.106 9
61 10.03 FKM{UIPMEAP®  88182-33-6 C,,H,0, [M+H]* 381.2060 381.2057 -0.89 191.117 4,149.062 6
62 10.87 I PME BE 112966-16-2 C,,H,,0, [M+H]* 381.2060 381.2057 -0.81 381.2070
63 12.75 WilifE'® 2197-37-7  C,H,,0, [M-H]" 279.2330 279.2331 0.50 193.1621
64 13.00 chuanxiongin B - CyeH,s0; [M+H]* 4633418 463.3441 4.86
65 13.11 TEIMAER I ES 112-63-0  C,H,,0, [M-H]" 2932486 293.2490 1.43
66 13.23 |- Fi i T 7132-64-1  C,H,,0, [M-H]~ 255.2330 255.2329 -0.04 229.1105
67 13.33 e 57-10-3 CyeH50, [M-H]~ 2552330 255.2330 0.04 255.2329,237.0826
68 13.38 i 112-80-1  C,H,,0, [M-H]" 281.2486 281.2487 0.43 281.2489
69 13.61 | TLkEfR LT 41114-00-5 C,H,,0, [M-H]" 269.2486 269.2488 0.67 269.248 8
70 13.85 Sh-LkeRH BE 6929-04-0  C,H.O, [M-H]~ 2832643 283.2644 0.64 283.2645
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ischemia before and after processing of Chuanxiong Rhizoma
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