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Study on mechanisms of Schisandra sphenanthera for treating hepatic
injury based on network pharmacology
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Abstract: To explore the mechanism of Schisandra sphenanthera in treating hepatic injury by network pharmacology and mo-
lecular docking. The active ingredients of S. sphenanthera and related targets for treating hepatic injury were screened from
imultiple databases. Cytoscape3.2.1 software was used to construct a network diagram of active ingredients-potential targets.
The protein interactions network was constructed using the String database. The GO and KEGG pathways involved in the tar-
gets were analyzed by R. Then they were verified by molecular docking. At last,31 active chemical components of S. sphenan-
thera and 358 targets related to hepatic injury were screened. The KEGG analysis mainly focused on 168 related signal path-
ways , the results showed that S. sphenanthera may play a role through PIK3CA, MAPK1,MAPK3,STAT3 and other key tar-
gets, these targets were mainly Neuroactive ligand-receptor interaction, Proteoglycans in cancer, Prostate cancer, EGFR tyro-
sine kinase inhibitor resistance , Hepatitis B, ErbB signaling pathway and other pathways ; The molecular docking results also
show good binding interaction. This study revealed the mechanism of S. sphenanthera to treat hepatic injury through multi-
component act on multi-targets and multi-pathway synthesis,and provided a theoretical basis for biological experiments.
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Table 1 Main active ingredients of Schisandra sphenanthera

MOL 1D RN MR K2t

Molecule OB(% ) DL
MOL009198 ( +)-Anwulignan 23.61 0.32
MOL009199 Interiotherin B 31.76 0.77
MOL009200 Changnanic acid 35.34 0.8
MOL009206 Heteroclitin F 29.68 0.87
MOL009207 Heteroclitin G 27.97 0.76
MOL009210 Kadsulignan C 30.23 0.52
MOL009211 Kadsulactone 42.87 0.76
MOL009213 Kadsulignan B 30.63 0.84
MOL009215 Kadsurin 24.73 0.85
MOL009216 Kadsutherin 25.64 0.86
MOL009217 Neokadsuranic acid A 43.35 0.85
MOL009218 Neokadsuranic acid B 43.1 0.85
MOL009219 Neokadsuranic acid C 35.4 0.85
MO0L009220 Neokadsuranin 33.35 0.88
MOL009222 Schisanlactone A 42.17 0.86
MOL009224 Schisanlactone E 40.83 0.84
MOL009226 Schisantherin J 29.2 0.56
MOL009228 Schisantherin M 27.93 0.57
MOL009229 Schizandronic acid 40.45 0.82
MOL009235 Angusifolin B 34.82 0.56
MOL001525 Daucosterol 36.91 0.75
MOLO008957 Tigloylgomisin P 30.71 0.83
MOL000492 ( +)-Catechin 54.83 0.24
MOL010566 Kadsuric acid 36.28 0.75
MOL000432 Linolenic acid 45.01 0.15
MOL000749 Linoleic 41.9 0.14
MOL000935 «-Gurjunene 53.83 0.1
MOLO11445 a-Cedrene 50.9 0.1
MOL003180 Thujopsene 53.81 0.12
MOLO11417 Longifolene 44.33 0.11
MOL000673 Isolongifolene 46.32 0.11
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Fig. 1 Intersection of target of S. sphenanthera

and related target of hepatic injury
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Fig. 3 Compounds-targets interaction network of S. sphenanthera
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Fig. 4 GO enrichment analysis for key targets
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Fig. 5 KEGG pathway enrichment analysis of key targets
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Fig. 6 EGFR tyrosine kinase inhibitor resistance
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Table 2 Molecular docking results

AN YA L
Tt e FaD I oLID oot Lok s

PIK3CA 60AC MOL009198 ( +)-Anwulignan 113.106
MOL009199 Interiotherin B 119.492

MOL009200 Changnanic acid 121.944

MOL009217 Neokadsuranic acid A 119.472

MOL009218 Neokadsuranic acid B 119.472

MOL009219 Neokadsuranic acid C 137.728

MO0L009220 Neokadsuranin 105.394

MOL009222 Schisanlactone A 114.07

MO0L1009224 Schisanlactone E 106. 823

MO0L009228 Schisantherin M 113.142

MOL009235 Angusifolin B 111.253

MOL001525 Daucosterol 118. 861

MOL000432 Linolenic acid 112.733

MOL000749 Linoleic 106. 95

MAPK1 60PG MOL009198 ( +)-Anwulignan 116.711
MOL009199 Interiotherin B 134.576

MO0L009200 Changnanic acid 130.394

MOL009211 Kadsulactone 122.523

MOL009217 Neokadsuranic acid A 115.836

MOL009218 Neokadsuranic acid B 118.357

MOL009219 Neokadsuranic acid C 131.316

MOL009220 Neokadsuranin 106.253

MO0L009222 Schisanlactone A 120.838

MOL009228 Schisantherin M 114.314

MOL009229 Schizandronic acid 107.952

MOL009235 Angusifolin B 114.983

MOL001525 Daucosterol 124.158

MOL008957 Tigloylgomisin P 106.074

MOL000432 Linolenic acid 110. 802

STAT3 5US5S MOL009198 ( +)-Anwulignan 117.577
MOL009200 Changnanic acid 116.781

MOL009217 Neokadsuranic acid A 108.152

MO1009218 Neokadsuranic acid B 119.397

MOL009219 Neokadsuranic acid C 120.041

MO0L009222 Schisanlactone A 108. 262
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214% 2 ( Continued Tab.2)

N ETIACL
Tt e FeD 1D oD Conporton Dok o
MOL009226 Schisantherin J 107.734
MOL009228 Schisantherin M 116.231
MOL009235 Angusifolin B 107. 446
MOL000492 ( +)-Catechin 107.924
MOL000432 Linolenic acid 115.775
MOL000749 Linoleic 119.706

B 7 PIK3CA 5 neokadsuranic acid C X335
Fig. 7 The molecular docking of PIK3CA and neokadsuranic acid C

B 8 STAT3 5 neokadsuranic acid C 33#&
Fig. 8 The molecular docking of STAT3 and neokadsuranic acid C
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( daucosterol ) VBRI (linolenic acid) 7 Fg 1ok T 12
C ( neokadsuranic acid C) , 7. B T liE Z (interiotherin
B) &5 31 B B ATV A BT 00 040, Howb K B)IR Y7

JEFA5L 495 R AL A 35 4 il 8L A N I8 S S A 2T
Aefb AnMuR T

M3l KEGG 3 i A2 WA 140405 A A G 1%
A REE A M A 2205 515 15 18 1% ( Neuroactive ligand-re-
ceptor interaction) JFEAE & [ 22 B {5 5 i 1% ( Proteogly-
cans in cancer) \Fij% (S 518 8& ( Prostate cancer) .
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B 9 MAPKI 5 interiotherin B Xi#E
Fig. 9 The molecular docking of MAPK1 and interiotherin B
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