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Abstract: Objective To study the effect and mechanism of Silybum marianum on lung cancer. Methods Candidate active ingredients of
S. marianum were screened out by traditional Chinese medicine systems pharmacology (TCMSP), targets were baited through weighted
ensemble similarity (WES) and systematic drug targeting (SysDT) models; Gene ontology biological process (GOBP) and Kyoto
encyclopedia of genes and genomes (KEGG) pathways of obtained targets were then top enriched. Silybin, the main active compound of
S. marianum, was selected to test in vivo and in vitro experiments. Firstly, inhibitory rate of silybin on human lung adenocarcinoma cell
(H1975) and mouse lung cancer cell (LLC) in vitro was verified; Secondly, apoptosis of silybin was evaluated by flow cytometry; Tumor
inhibition in vivo was validated in non-small cell lung cancer mouse model, infiltration of cytotoxic T cell (CD8* T) cells in tumor was

detected; Finally, expressions of apoptosis-related proteins in tumor cells and tissues were verified by Western blotting. Results Twelve
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candidate active compounds and 355 targets were obtained, and compound-target network was constructed. The results of CCK-8 showed

that silybin inhibited lung cancer cells in a dose-dependent manner, the data of flow cytometry in vitro and in vivo showed that silybin

could promote the apoptosis of cancer cells by promoting the infiltration of CD8" T cells in tumor cells; Silybin up-regulated p53 protein

expression level in tumor cells and tumor tissues (P < 0.001), and down-regulated B-cell lymphoma 2 (Bcl-2) protein expression level

(P <0.05, 0.001). Conclusion S. marianum mainly exerts anti-tumor effects through regulating apoptosis-related pathways.
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NE]; BIRE4IAEIE 2 (B-cell lymphoma 2, Bel-2)
ik (5 GR3217999-13d) HH i Fs-3- M 1% it Sy
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s % BCA HEH &GN E EORERE,
95 Chn# 10 min 8 AN, EEMME T b
FEORIREN-SR N I e e UK, %% % PVDF i, T
5% AR W IR A 2~3 hy AN pS3. Bel-2
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Table 1 Active ingredients of S. marianum
MOL ID iEYERSY vl OB/% DL
MOLI Wiz 2% (LB 46.4 0.28
MOL2 ISR H R 43.8 0.76
MOL3 JIE ] H R 37.9 0.68
MOL4 164 VIR R A AR TR 45.6 0.20
MOL5 —EM R = LB 60.5 0.27
MOL6 EHE iRt i sk 323 0.69
MOL7 RA S 1 H R 442 0.75
MOLS K& H 5 VB NI 0.9 0.93
MOL9 K G T VB NI 59.7 0.76
MOLI10 KKETR WHRAR R 81.8 0.80
MOLI11 K RE WERATR R 64.1 0.94
MOLI12 SR KRBT WA E 30.3 0.40

Pl WES Rl SysDT B4 i+ H LA 12
AT 941 AR AL, IR SEEE U 2 LA EE )
K H 2F B4 B ( comparative toxicogenomics
database, CTD) ¥u#fa i, ik i 474 PAHRHL AL,
Horh 355 DS iE AR IR AL N TS R S N —
H TR, g 1 al WA IR s 1 o e i 2 (T 1D
Kt — B RIETEE YR A ENRITER- . A
Bl ] LR BV 22 88 RUR IR IR HH TRk il 512
Writ4gbr . @, FEAEKRK 724 (epidermal
growth factor receptor, EGFR) TE & . FLIRESE
ANETE AR EE R mRIE, I B RIS 5EERA
R 5 2 1EAEOCR8, TPS3 fE N L (A, 75 1E %41

Dae @

M RFRIA, WrEE MR T ERak, S E RN
PEREOTES , IS IR A 52 . DNA
P KA T B R ) RIA P, BT ik 2 A
S A DA £, KRB 20 AR 22 B it 2 3
b iR AR G R DR o (R, ol TR R A A
AT DU LK BT B A TR PR R -

3.1.2 GO BP B4 BP o4 vl AR~ (i 4
MEAEMSF IR 2 IR R, D0 i s e
EMEAER R Fk, AT HRIK EHE S 5l
Z[E) B DRI , K P A A a2 I S 55 21 DAVID %4
PEF AT T GO B4 (P<0.01). ME 2 #Af
DER], KT 14 A S5EEHYIAECH BP, Hh

O TRy

[

Fig. 1 Active ingredients-target network
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Fig. 2 GO BP enrichment analysis of targets
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factor-xB, NF-xkB) 15 5l I 55 . & & 45 R FHIREH
K RE B TRER SRR, I BN T LR
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Fig. 3 Target-pathway network
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HED K A AT R S 4B PR T, Tl B .
FipuEEE . BRtOAM IR, 2HERCY, K 3.2 SLINIHE

JRERBI I RPIER @ N T ps3 AT 3.2.1 K KAETEXT H1975 A1 LLC AMA7FE H 15
SRR T, AWM ESUMIEEM . Bel-2 X i il 4 FoR, K REEXS H1975 T LLC 48/
R AE MR A B T AR Bt R E AR BRI E S R A EAR DG, RIKRE AR R
B, EREE MR TRER T, FEEdERL mRE ARG E, A RETMEER, KT
R s B R E T, JF BAEBREE ) 2 M S50 H1975 423 HR A (half inhibitory
JiE IR B, R, HEDIK KBTI RESZ @IS MY concentration, 1Cso) {HN 62.58 umol/L, X LLC 4
p53 il Bel-2 ERA R A | T, iR $E B ICso AN 61.44 umol/L.

A 150 5 B 100

- 759
X 100 s N
M o
o £ so
& ICs5o=62.58 pmol-L™! Hed e
= 50 é
E \ = 25 °
L )
0 T T T T 1 0 T T T T ® 1
0 0.5 1.0 1.5 2.0 2.5 0 0.5 1.0 1.5 2.0 2.5
logC logC

B4 KKEFRXT H1975 405 (A) 71 LLC 4 (B) HiERMEM

Fig. 4 Effect of silibinin on viability of H1975 (A) and LLC cells (B)
322 PTCBHRIGUE T X AR TSR, 50, KL Bel-2. p53 LR LA TR T
RAMIERERE . NEMAESSCR IR EERT RS RE TS, BP EERS R T REE
(1) 3 BERARLS ZIB AU LSRN Z Rp0d S L, O TIRTOUK E] TR I Rk R 4 K
M, e RIGAR ARG b — A, 3 BT, RA Annexin V/PLXUHX H1975 41 AT
ML N AR E R S R EMARER. 48 aR4EiAR 5 (B 5-A), MBI T8 0,
MO TR iR VR T O AR, 2V 2R 20, 50, 100 wmol/L 7K & i) 5 2H 41 g 8 722 7 51
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Fig. 5 Effect of silybin on apoptosis (A) and p53, Bcl-2 protein expressions (B) of H1975 cells (X £ s, n=2)
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