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Abstract: Objective To investigate the pharmacodynamic substance basis and molecular mechanism of Polygonatum sibiricum
against tumor diseases. Methods The chemical components of Rhizoma Polygonatum were collected by TCMSP platform, and the
properties of ADME were predicted with the aid of computer, and obioavail 1.1 1.1 and pre-caco-2 prediction models are used to
screen the active ingredient group. Identify the target of all potential active ingredients, build the "active ingredient target" network
by using the software of Cytoscape 3.6.1, analyze the topological properties of the network by using the plug-in of "network
analyzer", and analyze the enrichment of KEGG pathway by using the online analysis tool David. Results 39 compounds identified
in Polygonatum sibiricum, 18 of them have good ADME properties. Among these potential active ingredients, a total of 14 active
ingredients and their corresponding 19 targets are closely related to the anti-tumor disease activity of Polygonatum sibiricum. Four

key compounds, including baicalein, 3 '- methoxydaidzein, isoliquiritigenin, (2R) - 7-hydroxy-2 - (4-hydroxyphenyl) - 4-
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phenylpropyldihydrofuran; and two key targets including prostaglandin G/H synthase 2 and Heat shock protein HSP 90 were

obtained by constructing and analyzing the "active component-target" network. In addition, a total of 12 pathways related to anti-

tumor disease were obtained when the KEGG pathway analysis was performed on the target. Conclusion Polygonatum sibiricum

can exert its anti-tumor disease activity through the action mechanism of multiple components, multiple targets and multiple

pathways.

Key words: network pharmacology; Polygonatum sibiricum; anti-tumor; baicalein, 3 '- methoxydaidzein, isoliquiritigenin, (2R) - 7-

hydroxy-2 - (4-hydroxyphenyl) - 4-phenylpropyldihydrofuran; Prostaglandin G/H synthase 2; Heat shock protein HSP 90
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®1 BEHRE ADME EREEFERS
Table 1 Potential active ingredients with good ADME properties

7> 1D W R SCAFR OB/% Caco-2fH
MOL000358 B-73 S 1 36.91 1.32
MOL000359 A B 36.91 1.32
MOL000436 (2)-1-(2,4- R HEFH) 3-(4- 2 FLF ) P -2-075-1-BH 87.51 0.20
MOL000546 EHiEE T 80.88 0.82
MOL000748 F2 R A 45.07 0.05
MOL001789 FHTR 85.32 0.44
MOL001792 1,1-0 —(o-¥R R i X 28 — 7% ek 32.76 0.51
MOL001801 KGR 32.13 0.63
MOL002714 WA R 33.52 0.63
MOL002959 3-FHAAERGH T 48.57 0.56
MOL003889 R 5 35.12 0.20
MOL004941 Q2R)-7-$55-2-(4-F2 I8 T8 ) -4- 2R ) — & Wk 71.12 0.41
MOL006331 4',5- " F B R 48.55 0.76
MOL009753 4- PR R 70.89 0.11
MOL009755 2-FY T IR TR 72.86 0.72
MOL009760 PEAH R A 35.26 0.16
MOL009765 (2)-F ZIR-6-IF 1% 31.88 1.09
MOLO009766 Zhonghualiaoine 1 34.72 0.31

R2 EREETMEBRBEXHI9NEERS

Table 2 19 potential targets related to antitumor diseases

] L A4 FR UniProt ID HE R 4 FK
TAR00046 WV 2 52 A P03372 ESR1
TAR00048 iR N P10275 AR
TAR00078 T A A R Y B A S 2 Ay P37231 PPARG
TAR00086 R T 4% K Bel-2 P10415 BCL2
TAR00088 EA VU IR IR 5 N5 A 1 P09917 ALOX5
TAR00094 W5 IR 2 G/H A 2 P35354 PTGS2
TAR00117 TR 1T It 11 P00918 CA2
TAR00158 HEH IR X 32K o P19793 RXRA
TAR00209 2 5% A4 P06401 PGR
TARO00307 MEER 52 1R B Q92731 ESR2
TAR00374 I 157 T 5 Tk P49327 FASN
TAR00414 H 3[R 7 AP-1 P05412 JUN
TAR00428 i E A P05164 MPO
TAR00431 gl stk g s W Wbty P06493 CDK1
TAR00444 PARTTE H 90AAL P07900 HSP90AA1
TAR00482 I 53 24 H O 1 P24941 CDK2
TAR00491 MR 4,5 —BRTR 3 Wl {4 14 0 JAAvr y 0 7R P48376 PIK3CG
TAR00597 Cu-Zn-HEA M) P00441 SOD1
TAR00646 41 B frh e Pt PS3 P04637 TP53
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Fig.1 Network diagram of "effective components-- target" of Polygonatum sibiricum in anti-tumor
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Table 3 ADME properties and network analysis of the key antitumor active components of Polygonatum sibiricum

e TS &Y OB/% Caco-2 B Ao
1 MOL002714  FEE % 33.52 0.63 9 0.500 8
2 MOL002959  3’-H4EFE KT H o 48.57 0.56 8 0.2522
3 MOL001789 S HHH 85.32 0.44 6 0.1156
4 MOL004941  (2R)-7-$23E-2-(4-F2FHHE)-4- 2K R — S KR 71.12 0.41 6 0.043 8
T4 XEHIEERMEIMER
Table 4 Key target information related to anti-tumor and network analysis results
T A R UniProt ID ISR I3 e Hn
1 HIAAR % G/H &2 P35354 PTGS2 9 0.500 8
2 PR TEE 1 90AAL P07900 HSP90AAI 7 0.103 6
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Fig.2 KEGG anti-tumor signal pathway of Polygonatum

2 ERNMENKEGGES

sibiricum

TEAAN R E D, BER LA A N
WERMY -FEERGH I, “HE M T 7
EHEY, EES RSP RAMERENEY,
Se Al G B O I R B U L — M A
PO R PR A AT T 4508, RILDUE S
2 184 7R ik 8 4 T VR T S A I R R
V175 5 I 988 At B 0 T L 00 ) b e I AR R 30
J68 20 PR B 245 2 DA % B 5] e g 750 A 2 e At L BB T
BT A B s B A 44 1R 2 AN R SO RT B IR ER G/
H & & B 2 (PTGS2) M # {k w & A
90AA1(HSPIOAAD) , 73 il 55 9 1 7 ANk & W) R B
Uwe Langsenlehner 25"/ 57 % B , PTGS2 ¥ /5 A1
Ji e 1 vy XU 26 5 %5 A 5%, Kosuke Mima 255 1 51
F W, PTGS2 524 5y 3R A F 25 i 1) R AE R AL —
EREREM R FR . Bk AL & W A0 O B B8 £ ST



. 472 - “assaai Drug Evaluation Research 843555381 20203 8

FR ) A P BRI 1 SR0RS 08 B0 R o3 B AR FHATL B

Pathways in cancer {5 5 il % 5 5OR5 Bt e AH 0%
Bl s E AR %, 194, i1 AR.CDK2.GSK3B.
MMP1.PIK3CG.PTGS2 A1 TP53 25, H i JH & %,
iy i -3 (GSK-3B) J& — Pl #E 3E 4k 3 fR 57 (1) 22
AR/ I S B TG , TE 8 RE #0 22 AB AT 14 5 o 55 B K0
T BRI 8 v, 3 3% FLAE R VR I B0 S, 32 B ok ik 2
WEFLE I E A B 4R B E I (MMP) & — 28
W 4 T B I R KRG, R — R E MR KR
A AR 2R R % VA ORI R K R, 5V 2 0%
P I8 1) % AR S D AR 9 . Small cell lung cancers
T 5 I R S OR PR A DG BB SR S A,
CDK2.PIK3CG.PTGS2 I TP53 % . M 1 TP53 7
TE R A R R A RSB R R m Rk . EL
90% F1 /N 11 B Jiti 9 (SCLC) F1 L) 50% ) Al 71N 41 i fi
JiE (NSCLO) W R AR B, i 2 Bk ii i & AR AR
FANERE R D Re e Ve E — B B0 AIE T 3RS P R A
FABLH

K F ADME 4 J5 77 36 « $EFR 1250« X 285 1 78 %
B S 43 AT 1 DX 8% 24 3 2 T 3 S T NS SRR L I R 1)
2y R Aoy AR AL AT T A, L3RS
AN SRR R A 2 AN B RE AR , IRl KEGG i@
P& ATIRAS 12 2% 3 BEAE R @ % , A ST R R T
W2 % By 2 B L 2 TR T FHARE AT, N R R L
Jie 98 3 1 25 S0 o s A O 3 % 9k AE A FH AL A
FRAE T — P B T R

SE 3k
(1] Bk O, I, F0E R, 55 . 3 R 24 3R K40 22 By

(8]

(9]

[10]

(1]

[12]

T 2 BEE 1 F AE 3k B (D). R B2, 2015, 46(15): 2329-
2338.

%, MR, ZAEN, S SR AR EE [J].
%, 2017, 40(11): 2713-2716.

R, R W SRS AT SO AT SRR (D). P B,
2018, 49(18): 4439-4445.

OB E E, PR, S ORIV o A
[0]. FE 2544, 2019, 44(1): 19-27.

WRATER, KNS, T 4L AR IR EORAH 2 B S
PERIEFC [7]. o [ 52565 577 22 2% 35, 2008, 14(6): 34-36.
AT, AR, R, S5 SRS 2 W S5 R 2 i B T
REVE PEWF 00 R ()], Hh B S 56 77 7 2 A% 36, 2015, 21
(15): 231-234.

B HL LR B, R R UM AR H IRt
FUHERE [J]. B 258K 52540, 2009, 40(6): 576-579.
Uwe L,Babak Y B, Tanja E, et al. The Cyclooxygenase-2
(PTGS2) 8473T > C polymorphism is associated with
breast cancer risk [J]. Cancer Prev, 2006, 12(4): 1392-
1394.

Mima K, Nishihara R, Yang J H, et al. MicroRNA MIR21
(miR-21) and PTGS2 expression in colorectal cancer and
patient survival [J]. Clin Cancer Res, 2016, 22(15): 3841-
3848.

TR, HR K, BRSCH, 45 . GSK-3B B2 AH 96 2[R £ 301
R R B S IR RIS AT AT [0, o S R R A 78,
2019, 36(10): 920-924.

WU, 5k %, % 8, %5 EZH2. MMP-2 & MMP-9
T2 I 1R R e A T I Y SR &R (D). 14 22 583 K22
REE2ER, 2019, 40(6): 947-953.

B, BlACE: . TPS3 Jk I8 5 A8 fii e 28 1) I PR AR ALE
FFfE 1. InRIR R &, 2019, 24(8): 1503-1506.



