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Abstract: The analysis presented here is based on the blood components of Guanxin Qiwei tablets, the key
anti-atherosclerosis pathway of Guanxin Qiwei tablets was screened by network pharmacology, and the anti-
atherosclerosis mechanism of Guanxin Qiwei tablets was clarified and verified by cell experiments. HPLC-Q-
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Exactive-MS/MS technique was used to analyze the components of Guanxin Qiwei tablets into blood, to determine
the precise mass charge ratio of the compounds, and to conduct a comprehensive analysis of the components by
using secondary mass spectrometry fragments and literature comparison. Finally, a total of 42 components of
Guanxin Qiwei tablets into blood were identified. To better understand the interactions, we employed the Swiss
Target Prediction database to predict the associated targets. Atherosclerosis (AS) disease targets were searched in
disease databases Genecard, OMIM and Disgent, and 181 intersection targets of disease targets and component
targets were obtained by Venny 2.1.0 software. Protein interactions were analyzed by String database. The 32 core
targets were selected by Cytscape software. Gene Ontology (GO) enrichment analysis and Kyoto Encyclopedia of
Genes and Genomes (KEGG) pathway analysis were performed in DAVID database. It was found that the anti-
atherosclerosis pathways of Guanxin Qiwei tablets mainly include lipid metabolism and atherosclerosis and AGE-
RAGE signaling pathway in diabetic complications and other signal pathways. The core targets and the core
compounds were interlinked, and it was found that cryptotanshinone and tanshinone ITA in Guanxin Qiwei tablets
were well bound to TNF, PPARy, AKT1, PTG2 and other targets. The lipid metabolism and atherosclerotic pathway
was verified using human hl-7702 hepatocytes. This study preliminarily identified the potential pharmacodynamic
components of Guanxin Qiwei tablets in the treatment of AS diseases and predicted their pathways of action, and
verified the relationship between regulating lipid metabolism and atherosclerosis of Guanxin Qiwei tablets in vitro,
providing a reference for the further study of the pharmacodynamic material basis and mechanism of action of
this prescription. This experiment was approved by the Medical Ethics Committee of Inner Mongolia Medical
University (No. YKD202401262).
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Table 1

GuitEordr BT A EdE )4 H GraphPad Prism 6.0

B TR FTR, 1 B B 107,

Identification of blood components of GXQW. DS: Salvia miltiorrhiza; RDK: Myristicae Semen; GZ: Fructus Choerospondiatis;

JX: Dalbergia odorifera; SN: Rhizoma Kaempferiae; TX: Santalum album Linn; SJ: Hippophae rhamnoides L.; A: Organic acids; B:

Lignans; C: Phenylpropanoids; D: Flavonoid; E: Terpene; F: Other. *Compounds verified by reference

ta Ton Theoretical Measured  Error X .
No. Compound Formula . Ion fragment Classification Source
/min  mode value value (ppm)

1 S-Hydroxymethylfurfural®’ CHO,  0.93 [M+H]" 127.0389 127.0372 -4.25 81.0327,109.0269, F Gz
127.037 1

2% Quinic acid™"! CH,O, 1.09 [M-H] 1910561 191.0546 -2.27 93.0329,128.0383 A Gz

3 Malic acid®" C,H,0, 1.28 [M-H]" 133.0142 133.0125 4.81 71.0121,115.0018 A Gz

4 Trimethyl citrate®™"! CH,0, 2.09 [M-H]" 2050353 2050339 -1.99 87.06838,111.00609, A GZ
143.033 6

5  Triethyl citrate™" CH,0, 227 [M-H]" 219.0510 219.0494 -2.59 87.0010,111.0072, A Gz
157.075 3

6  2-Isopropylmalic acid®" CH,O, 11.77 [M-H] 175.0611 175.0595 -3.19 85.064 1,113.0590, A Gz
115.038 3

7% Protocatechuic acid™" CHO, 13.83 [M-H] 153.0193 153.0176 -4.28 91.0168, 108.051 4, A Gz
109.027 7

8*  Ferulic acid™" C,H,,0, 1553 [M-H]" 193.0506 193.0474 -7.11 134.0356,178.0255, A Gz
193.047 3

9*  Caffeic acid"” C,HO, 1832 [M-H] 179.0349 179.0334 -2.54 135.0434,179.033 4 A DS

10 Danshensu” CH,O, 1901 [M-H]" 197.0499 197.0441 -1.72 178.9969,197.044 1 A DS

11 Isorhamnetin®™! CHO, 1943 [M-H] 153.0193 3150523 736 151.0383,315.0522 D SI/SN

12 Scopolamine® C,HO, 19.63 [M+H]" 193.0495 193.0465 -5.77 122.0582,133.099 2, ¢ Gz
149.958 7, 178.047 0,
193.046 4

13 Xenognoside B C,H,O, 20.14 [M-H]" 283.0611 283.0601 -0.03 195.1372,224.0462, D X
268.036 5, 283.060 0

14 3-Hydroxyvestitone™ C,H,0, 20.17 [M-H]" 3010717 301.0705 -0.64 135.007 1,301.070 4 D IX

15  Homoeriodictyol™ C,H,0, 20.17 [M-H]" 301.0717 3010705 -0.64 121.0272,135.0713, D X
177.017 6, 178.020 7,
268.036 5,301.070 4

16 2-2-(2,4-Dimethoxy- C.H,0, 2021 [M-H]" 331.0823 331.0815 0.84 176.0105,255.0303, A X

phenyl)-2-oxoe-thoxy-4- 301.069 7,331.0815
hydrobenzoic acid™”!

17 Myristicin**" C,H,0, 207 [M+H]" 193.0859 193.0823 -8.54 105.068 7, 133.062 6, C RDK
165.087 8, 193.082 3

18  Ellagic acid™ C,HO, 2078 [M-H]" 300.9989 300.9978 -0.41 185.0594,229.049 1, A SN/SJ
257.116 3, 283.059 8

19%* Kaempferol™ CH,0, 21.3 [M+H]" 287.0550 287.0541 -325 153.0521,165.0521, D SN
286.074 3, 287.054 0,
289.136 5

20  a-Curcumene™” C.H,, 2247 [M+H]" 203.1794 203.1760 -6.72 81.069 2, 95.084 6, E TX

109.099 6, 147.114 6,
203.176 0
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Continued
No. Compound Formula t“, lon Theoretical - Measured  Error Ion fragment Classification Source
/min  mode value value (ppm)
21 (3R)-7,3"-Dihydroxy- C,H,0, 2348 [M-H]" 345.0979 345.0989 571 149.0953,271.1356, D X
6,2'4'-trime- 301.143 3,315.049 9,
thoxyisoflavanone””! 330.072 6, 345.098 8
22 5,7-Dihydroxy-2',3"4"- C,H,0, 23.67 [M-H]" 345.0979 345.0968 -0.23 135.0076,151.0384, D X
trimethoxyisofla-vanone'*”! 177.017 9, 295.060 7,
315.049 3, 330.072 7,
345.096 8
23 Fisetin®™ C,H,0, 23.68 [M-H]" 285.0404 285.0427  6.56 121.0643,149.0224, D JX
162.098 6,239.164 1,
257.080 3,285.042 6
24 Fustin™ C,H,,0, 24.18 [M-H]" 287.0561 287.0582  4.09 109.027 5, 149.058 7, D JX
225.1113
25  Genistein™ CH,O, 2434 [M-H]" 269.0455 269.0445  0.14 133.0643,135.0793, D X
159.100 6, 201.021 0,
269.044 4
26 3'-O-Methylviolanone®™  C H, 0, 24.38 [M-H]" 329.1030 329.1016 -1.04 135.0069, 148.016 4, A JX
161.022 5, 284.099 4,
299.054 7, 314.005 4,
329.101 6
27  Vestitone™ C,H,0, 2577 [M-H]" 285.0768 285.0763  1.89 135.0074,241.1221, D IX
270.052 0, 285.076 2
28  Dehydrodiisoeugenol™” C,H,0, 26.16 [M+H]" 327.1590 327.1538 —6.12 137.0576,171.0777, B RDK
203.103 3,329.131 4
29  Machilin A" C,H,,0, 26.16 [M+H]" 327.1590 327.1538 —6.12 137.0576,151.0729, B RDK
171.077 7,203.103 3
30 Ristiphenol () C,H,0, 2658 [M-H]" 271.0975 271.0967  0.82 109.0279, 135.043 4, D JX
256.109 1,271.096 7
31 Methyl eugenol™ C,H,0, 2691 [M+H]" 179.1066 179.1036 -6.95 119.0839,151.0728, C RDK
164.076 5, 179.103 6
32 Luteolin®™ C,H,0, 27.13 [M-H]" 285.0404 285.0394  0.01 241.1227,285.0393 D JX
33 2'-Methoxyisoliquiriti- C,H,0, 27.96 [M-H]" 269.0819 269.0806 -0.76 226.0944,239.107 1, D X
genin'™” 254.057 2, 269.080 6
34 Pterolinus B* C,H,0, 2796 [M-H]" 269.0819 269.0806 —0.76 225.0907,239.107 I, F X
254.057 2, 269.080 6
35* Cryptotanshinone!' """ C,H,0;, 2831 [M+H]" 297.1485 297.1485 -598 279.1334,297.1437 E DS
36  Galbacin*'" C,H, 0, 2844 [M+H]" 341.1383 341.1306 -2.66 151.073 0, 163.052 8, B RDK
203203 4,341.130 6
37 Methylenedihydrotanshin-  C,H, 0, 2845 [M-H]" 279.1026 279.1014 -0.46 261.0921,279.101 4 E DS
quinone!”!
38  Dan shen spiroketal C,H,0, 29 [M-H] 2851496 285.1486  0.24 239.1439,285.1485 E DS
lactone!”!
39 Tanshinone I B C,H,0, 29.12 [M+H]" 311.1277 311.1230 -5.31 247.107 0, 250.094 3, E DS
275.103 1,293.112 3,
311.123 0
40 Danshenxinkun A" C,H,0, 3145 [M-H]" 2950975 295.0958 -2.22 277.1807,295.0958 E DS
41* Tanshinone I C,H,,0, 3221 [M+H]" 277.0859 277.0815 -5.91 193.1188,203.1035, B DS
221.150 7,249.087 0,
277.081 5
42 Tanshinone IIA""" C,H,0, 3321 [M+H]" 2951328 295.1283 -5.48 249.1235,262.0950, E DS
266.089 8,277.118 1,
280.105 2, 295.128 3
2 MBAIRF SR PRIAHE R 2 015> o R R 73 48 R AR HE s 5 BB A,

21 ZDERSMEHME MR B FE PR RS 13 2 52 FEHE 15 181 A, AAS S 25 AE N e 0o Bk B Bt
Jeb OB A N IR 23 FOAE FBE A5 1 9004, it 5 & 5 AS ¥R B8 5, 7F String B8R JFE b 5 NI TEHE &, 3R
23] 5654 . IWIE R B R R I bR E R S S HUEE M HAF % &, #F Cytoscape3.9.1 H i 1& 7 13 FZ (il
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Figure 1 Total ion flow diagram of serum HPLC-Q-Exactive-MS/MS in rats treated with Guanxin Qiwei tablets (GXQW). A: Positive ion

scanning mode; B: Negative ion scanning mode
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Figure 2 Network pharmacological analysis. A: The targets of blood components of GXQW and the targets of atherosclerotic disease;

B: KEGG analysis of the core targets of GXQW; C: Core targets GO analysis of GXQW:; D: Core targets action diagram
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Figure 6 Expression levels of ATP-binding cassette transporter A1 (ABCA1), ATP-binding cassette transporter G1 (ABCG1) and peroxisome
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