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Identification of Q-markers for Schisandrae Sphenantherae Fructus in
treating drug-induced liver injury based on network pharmacology
fingerprint and quantitative analysis
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Abstract This study aims to establish the ultra-performance liquid chromatography ( UPLC) fingerprint and multi-indicator
quantitative analysis method for Schisandrae Sphenantherae Fructus ( SSF) and to screen out the potential quality markers ( Q-markers)
of hepatoprotection based on network pharmacology. The similarity analysis was performed using the Chinese Medicine Chromatographic
Fingerprint Similarity Evaluation System which showed that the similarity of the fingerprints of 15 samples from different regions ranged
from 0.981 to 0.998. Eighteen common components were identified from which 3 differential components were selected by cluster
analysis and principal component analysis. The " component-target-pathway" network was built to predict the core components related to
the hepatoprotective effects. Fourteen core components were screened by network pharmacology. They acted on the targets such as
AKT1 CCND1 CYP1A1 CYP3A4 MAPKI MAPK3 NOS2 NQO1 and PTGS2 to regulate the signaling pathways of lipid
metabolism and atherosclerosis  hepatitis B interleukin-17 and tumor necrosis factor. Considering the chemical measurability
characteristics and validity ~schisantherin A anwulignan and schisandrin A were identified as the Q-markers. The content of

schisantherin A anwulignan and schisandrin A in the test samples were 0.20%-0.57% 0.13%-0.33% and 0.42%-0.70%
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respectively. Combining the fingerprint network pharmacology and content determination

this study predicted that schisantherin A

anwulignan and schisandrin A were the Q-markers for the hepatoprotective effect of SSF. The results can provide reference for

improving the quality evaluation standard and exploring the hepatoprotective mechanism of SSF.
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Fig.1 Total ion chromatogram of the ethanol extract of Schisandrae Sphenantherae Fructus at the positive ion mode
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1  UPLC-Q-TOF-MS
Table 1 Chemical components of the ethanol extract of Schisandrae Sphenantherae Fructus analyzed by UPLC-Q-TOF-MS

tp/ /
No. (m/z)
min (m/z) x107°

1 4.91 C,HpOs 343.1533 M+H * 343.1545 219.100 7 204.076 8 189.054 4 161.059 4 chicanine 3.50

2 5.09 CyHpOs 343.1533 M+H * 343.1545 219.100 7 204.076 8 189.054 4 161.056 9 chicanine 3.50

3 5.15 CyHyO 387.1792 M+H *+ 387.1807 345.1325 314.1127 299.091 8 241.087 7 neglschisandrin E 3.87

4 5.24 Cy,Hy0, 403.1742 M+H * 403.1757 343.117 0 330.111 0 schisphenlignan G 3.72

5 5.43 Cy,yHy0; 457.160 8 M+K * 457.1629 401.193 3 369. 167 4 323.127 7 S 4.59

6 5.63 CyHyg0O, 457.1608 M+K * 457.1629 401.193 3 369.167 4 323.127 7 T 4.59

7 5.72 CyHyOs 357.1691 M+H *+ 357.1702 233.118 5 218.093 6 203.069 8 175.074 3 zuihonin C 3.08

8 5.91 Cy,H;p0; 471.1794 M+K * 471,178 5  415.211 5 400. 186 0 384.193 5 369. 167 4 ) -1.91
338. 146 2

9 6.13 CyHy 0y 577.1865 M+K * 577.1840  417.189 6 399. 180 0 357.130 4 353.140 6 ) -4.33
342.145 2

10 6.38 CpHyOs 389.1975 M+H * 389.1964  374.175 8 357.165 2 342.149 0 287.091 1 Jn -2.83
227.068 5

11 6.60 CpH,0, 401.1591 M+H * 401.160 0 371.148 6 341.1357 312.098 9 schisphenlignan T 2.24

12 7.32 CpHypO06 390.2030 M * 390.204 2 237.146 5 327.070 4 167.069 7 pregomisin 3.08

13 7.57 CyHyO, 417.1897 M+H *+ 417.1913 399.180 0 368. 162 0 338. 150 0 epigomisin O 3.84

14 7.72 CyHy Oy 553.1837 M+K * 553.184 0 385.160 4 371.147 0 340.130 9 325.108 9 E 0.54

15 7.84 Cy,HyO, 455.1463 M+K * 455.147 2 399.180 0 384. 157 4 368.16 2 1.98

16  7.94 CyHy 0y 591.1980 M+K * 591.199 6 431.206 0 399.180 0 356. 160 8 Q 2.71

17 8.15 CyH;04 575.1685 M+K * 575.168 4 415.174 0 397.167 7 371. 147 0 325.105 3 G -0.17

18 8.38 CyH;04 575.1685 M+K * 575.1684  415.174 0 397.167 7 384.153 4 371.147 0 GV -0.17
325.105 3

19 8.65 CyHypOs 481.2947 M+H *+ 481.2954 445.277 0 427.260 4 381.108 4 longipedlactone B 1.45

20 8.95 CpHyOg 403.2117 M+H * 403.2120 388.188 1 371.185 3 340. 165 4 K1/K2 0.74

21 9.11 CxHyOy 553.1838 M+K * 553.1840  415.174 0 371.147 0 356.126 0 343.114 5 ) 0.36
325.105 3

22 9.42 C3HypO0y 5751685 M+K * 575.1684  415.174 0 371.147 0 356.126 0 343.114 5 ) -0.17
325.105 3

23 9.61 CxHyOy 553.1838 M+K * 553.1840  415.174 0 371.147 0 356.126 0 343.114 5 ) 0.36
325.105 3

24 9.83 CpHyOy 559.1367 M+K * 559.1370 399.143 2 381.128 4 355.115 4 0.54

25 10.15 CpHyOg 403.2117 M+H * 403.2121  388.1852 371.182 5 340. 165 4 325.142 1 ) 0.99
302.113 5

26 11.31 CyHy Oy 515.2294 M+H * 515.228 1 415.178 2 385.164 4 343.118 3 P -2.52

27  11.61 Ci3HyOg 561.189 1 M+K * 561.189 1 401.193 3 383.147 7 369. 171 4 U 0

28  11.91 C,Hy0g 497.1570 M+K * 497.1578  399.180 0 368.162 0 353.136 8 337.142 6 1.61
330. 107 2

29 12.27 CpH,0p, 581.2579 M+H * 581.259 8 383.1477 352.129 5 schisandroside B 3.27

30 13.21 ChHyOg 545.1592 M+K * 545.157 8 385.164 4 355.1539 323.127 7 schisphenins G -2.57

31 13.55 CyH,0, 328.1663 M * 328.167 5  295.132 2 236.982 7 192.995 5 176.963 2 n 3. 66
137.061 1

32 14.05 CyuHypOg 4551816 M+K * 455.183 6 417.227 2 402.201 9 386.208 9 370. 178 2 ) 4.39
316.131 7

5464



No. (m/2) !
min (m/z) x107°
33 14.59 CyH3O0g 523.1734 M+K * 523.173 4 385.160 4 370. 182 2 schinlignans D 0. 00
34  15.59 C3Hu0, 503.2554 M+K * 503.256 4 447.290 7 429.279 7 419.289 6 213.125 6 schisanlactone A 1.99
35  15.92 CyuH3 06 415.2105 M+H * 415.2120 384.193 5 369. 167 4 338.150 0 0 3.61
36 16.20 C3yH305 557.1553 M+K * 557.1578 397.163 6 367.154 0 351. 121 6 schisanchinin A 4.49
37 16.86 CyH;, 05 537.1886 M+K * 537.189 1 399.180 0 368.162 0 384. 157 4 0] 0.93
38 17.31 C3H; 04 543.198 0 M+Na * 543.1995 399.180 0 368.162 0 353. 136 8 337.142 6 6-0— 0 2.76
39  17.88 CyH,Og 543.140 8 M+K * 543.1421 383.147 7 353.136 8 314.080 1 283.060 5 interiotherin A 2.39
40 18.08 C,yHyOg 539.2042 M+K * 539.204 7 383.147 7 368.162 0 micrantherin A 0.93
)
UPLC 2, 15 0.981~0.998
2 15 UPLC-UV( 254 nm)

Fig.2 Overlay of UPLC-UV fingerprints ( 254 nm) of 15 batches of Schisandrae Sphenantherae Fructus samples
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2
Table 2  Targets information related to the treatment of drug-induced liver injury of Schisandrae Sphenantherae Fructus
No. UniProt
1 P31749 serine/threonine—protein kinase AKT AKT1
2 P10415 apoptosis regulator Bel-2 BCL2
3 P42574 caspase-3 CASP3
4 Q14790 caspase-8 CASPS8
5 P24385 cyclin-dependent kinase 4/cyclin D1 CCNDIL
6 P10145 interleukin-8 CXCL8
7 P04798 cytochrome P450 1A1 CYP1A1 P450
8 P08684 cytochrome P450 3A4 CYP3A4 P450
9 P0O1100 proto-oncogene c-Fos FOS
10 P05412 transcription factor Jun JUN
11 P28482 MAP kinase ERK2 MAPK1
12 P27361 MAP kinase ERK1 MAPK3
13 Q16236 nuclear factor erythroid 2—+elated factor 2 NFE2L2
14 P35228 nitric oxide synthase inducible NOS2
15 P15559 quinone reductase 1 NQO1
16 P37231 peroxisome proliferator-activated receptor gamma PPARG
17 P35354 cyclooxygenase-2 PTGS2
18 PO1375 TNF-alpha TNF
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R? /pugemL™! LOD/pgemL™ LOQ/pgemL™!
n ¥=3 000 992x+505. 814 1. 000 1.33~129.6 0. 66 1.33
2 y=2 827 941x+272. 064 0.999 9 2.5~125.0 1.23 2.46
0 y=4 971 203x+5 506. 098 1. 000 1.6~512.0 0. 41 0.82
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Table 4 The content of three kinds of lignans in Schisandrae

Sphenantherae Fructus samples from different regions %
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SG-8X3
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0.410 5+0. 001 1
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