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Abstract: Objective To analyze the main components of Schisandra chinensis rattan stems (SCRS) by ultra performance liquid
chromatography-quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS/MS), and predict the hepatoprotective substances
and potential targets and signaling pathways by network pharmacology and molecular docking. Methods According to the
fragmentation of secondary mass spectrometry and literature data, the chemical constituents of SCRS were analyzed and identified.
The active components with OB > 30% in accordance with the five principles of drugs were screened through the TCMSP database.
The potential targets of active components of SCRS were checked in TCMSP database and predicted by SwissTargetPrediction
online platform. The “hepatitis” and “liver injury” were selected as key words to screen disease targets with OMIM, GeneCards and
KEGG databases. PPl network was constructed using String11.5 database and Cytoscape 3.7.2 software, and core targets were
screened. DAVID 6.8 database was used for gene ontology (GO) anotation and KEGG pathway enrichment analysis. AutoDockTools
1.5.6 software was used to verify the molecular docking between the active components and the key targets of SCRS. The in vitro
model of liver cell injury was established and the protective effect of SCRS extract on liver cell injury was investigated. Results A
total of 40 main components were identified in SCRS, including lignans, flavonoids, organic acids and so on. 12 active ingredients
were further screened, and 118 intersection targets of active ingredients and diseases were obtained. Sixteen core targets were
obtained by network topology screening. Enrichment analysis showed that the main pathways involved in the hepatoprotective effect of
SCRS included TNF, hepatitis C, hepatitis B and VEGF signaling pathways. The results of molecular docking showed that ingredients such
as schisandrin A, schisandrin B, schisandrin C, schisantherin A, quercetin, gomixin M2 and gomixin R could interact with targets including
EGFR, PIK3CA, TNF, Caspase-3 and other proteins with good binding affinity. SCRS could suppress the decrease of L-02 cell survival rate
and inhibit ALT and AST activity induced by alcohol. Conclusion SCRS shows a good hepatoprotective effect, and the main
medicinal substance is lignans, which can exert hepatoprotective effect through multi-target and multi-pathway.

Key words: Schisandra chinensis rattan stems; liver protection; active ingredients; network pharmacology; molecular docking; schisandrin A;
schisandrin B; schisandrin C; schisantherin A; quercetin; gomixin M2; gomixin R
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1 ARTFHREEUERSEEDNR
Table 1 Identification and analysis of chemical constituents in SCRS
. RE . . .

W5 ta/min (X109 Brga ARE A B A &
1 092 -300 [M—H]- 3543090 3530378 317,299, 257,153 CieH809  HI&kIEHR
2130 -320 [M—H]- 1921240  191.0187 173,110 CsHz07 g A
3 160 599 [M—H]- 1541200 153.0193 108 C7Hs04 JF LR
4 260 310 [M—H]" 1221210 1210313 108 CrHs02 papze
5 430 440 [M—H]- 2902681  289.0718 205,187,159, 137, 121 CisHuOs  ILEE
6 560 074 [M—H]- 2803160 279.1229 217,189 CisHx0s  psilostachyin A
7 641 -180 [M—H]- 1681470  167.0350 149,131 CsH304 HHR
8 679 874 [M—H]" 4624040  461.1112 416,254 CoH20n  JrILALEE
9 749 322 [M—H]- 2643170 263.1286 245,201,174 CisH20s VAR

10 980 120 [M—H]- 2283710 2272017 209,191,146 CuH202  myristic acid

11 1230 490 [M—H]- 2702369  269.0458 252,224,169 CisHuOs  HFEE

12 2606 070 [M—H]- 4706840  469.3467 451,433, 405, 377 CwHs0s  nigranoic acid

13 143 126 [M4H]* 1260455 127.0388 98,82 CsHs03 3-F2 k-2 H
14 569 016 [M+H]* 6105180 6111607 593,578, 550, 507, 478, 458 CoHxO01 AT

15 592 -049  [M4H]* 3022360 303.0497 285,270 CisHwO7 MR

16 681 093 [M+H]* 1962860  197.1534 179, 161, 146, 131 C12H2002 neryl acetate
171020 045  [M+H]* 4184800 4192066 369, 324,295 CaHx07  XAKF ST

18 1020 -100 [M4H]* 4181990  419.2066 401, 386, 370, 355 CxsHx07  henricine A

19 1274 077 [M+H]* 3263860 3271593 283,203,188, 171 CaoH20s  HERA

20 1296 052  [M+H]* 4164640  417.1967 399,385,357, 314, 285, 265 CauH07 PR TEECL”

21 1296 -080  [M+H]* 3905000  391.2113 327,257 CoHn0s  FIFKFE

22 1310 -480 [M+H]* 3884540 380.1940 357,325,301 CoHs0s  XKEJ

23 1345 007  [M+H]* 5305640 531.2225 485,401,383, 353, 341 CaH0w  XAF D

24 1345 140  [M+H]* 5306070 531.2225 501,483,437 CooH30s  MABERKF Q
25 1396 051  [M+H]* 4161840 4332223 415,400, 384, 369, 338 CuH07  FiPRTREF"

26 1473 -346  [M+H]* 5005880 5012465 483,452, 437,427,414 CosHuw0s  BLEEIKF:H
21 1474 012 [M+H]* 4985650  499.2325 481,463, 439, 421, 403 CasHa0s  ABE(F)KKFE O
28 1480 -471  [M+H]* 5225940 5232301 508, 493, 409, 393 CaoHa0s  AFEEIKE H
29 1508 081 [M+H]* 4321540  431.2067 400,372,356 CuHx07  schinsanlignone A
30 1528 -380 [M+H]* 5365700 537.2098 519, 476, 406 CaoHz09 ik FHEH"

31 1600 072 [M+H]* 3864380 387.1802 372,355,325, 285 CoH0s  XK¥R

32 1602 072 [M+H]* 3864440 387.1802 372,355,324, 285 CoH2s0s  XOK¥F M2

33 1681 -049  [M-+H]* 5246880 5253211 407,489, 465, 447 Cx2Hu0s  schisanbilactone A
34 1707 073 [M+H]* 4165100 417.2274 402,371,315 CuHz0s  HPRTFHE

3% 1732 -1.09  [M+H]* 2043511 2051948 149,135, 107 CisHas calarene

36 1758 214  [M+H]* 4004648  401.1967 386,370, 300, 285, 269 CauHs0s  HPRTFZE

37 1758 214  [M+H]* 4001890 4011967 383, 368, 354 CuHsOs  y-HilkFREH

38 1780 -494  [M+H]* 5205700 5212144 421,399, 368, 353, 337 CoH0s  AFERKFE O
39 1781 -380 [M+H]* 3844220 385.1646 355,285, 257,242, 212 CoHuOs  HPRFHE

40 1902 -028 [MHH]* 4706840 4713467 453,435, 417 CaoHas0s  kadsuric acid
#5F 8 LT 1

*compounds aligned against controls
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KEGG % 3 M, LL “hepatitis” 5 “hepatic
injury” OSBRI ZR PR T, score=3.26 1)
B AR B . B 3 MR ERIS R, I
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Table 2 Information of effective components of SCRS

9> &) CAS 5 7313
1 Tk FH 61281-38-7 C24H3206
2 HSFLE 69176-52-9  C23H2806
3 TR T ER 61301-33-5  C22H2406
4 TR 58546-54-6  C23H2s07
5 FkF IR 58546-56-8  CaoH3209
6 8L (F) XKkE O 83864-70-4 CasH340s
7 LKFE M2 82425-45-4  C22H2606
8 LAKER 82467-50-3  C22H2606
9 BERA 51020-86-1 C20H2204

10 M LR R 62393-88-8  CzoH4604

11 R = RE R 544-63-8 C14H2802

12 Wit & 117-39-5 C15H1007

BN

3 MAHA5FFRESFERE
Fig. 3 \Venn diagram of compound targets and disease targets

3.2.3 PPI PIZE MR KAZ DR ik H S EREE
RUEN Stringl1.5 Fdl 2, RIS 58 AH ELAE FH ¢
R, RAFN TSV X« i — 244 2045 5 \ Cytoscape
3.2.1 #AF, # PPI ML (B 4) FEIHERAF KT
2 1% degree {H FIAZ 0o 55 16 4, B3GR A AL IR
(tumor necrosis factor, TNF). /gL -3- 5
L% o (phosphatidylinositol-3-kinase catalytic
subunit alpha isoform, PIK3CA). ARt MR- K&
RIRE AN 3 (cysteine aspartic protease-3, Caspase
3. ZHMRITF AR E I AKT (serine/threonine-
protein kinase AKT, AKT1). {555 S H0E
[X¥ 3 (signal transducer and activator of transcription
3, STAT3). Jaiyw 5 K 2 IR &5 5 ¥l (proto-
oncogene tyrosine-protein kinase, SRC) %,

324 EESNTI RO HEARIEEE DR 4 1
£ KT DAVIDG6.8 Hiffs Fxf Tk 1 25 R AT 16
MZLHE ST GO DRt s & KEGG i@k sy
#Hro 4 FDR<<0.05 ik dt3k45 1 317 4> GO % H,
A5G 226 NMAEY)ZEEFE (bioprogress, BP) 25H, 29
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Fig. 4 PPI network diagram of intersection targets
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