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Molecular Mechanism of Ligustri Lucidi Fructus-Astragali Radix for

Anti-cancer Based on Network Pharmacology

ZHUANG Zhen-jie', LI Jia-rong', HUANG Ci-hui', XIE Jing-yi', LIU Zhan-hua®"
(1. Guangzhou University of Chinese Medicine, Guangzhou 510405, China;
2. The First Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510405, China)

[ Abstract ] Objective: To screen out active ingredients, and predict the anti-cancer targets of Ligustri
Lucidi Fructus-Astragali Radix based on the " herbs-active ingredient-action targets" network. Method: The
traditional Chinese medicine ( TCM ) system pharmacology platform ( TCMSP) was employed to screen out the
active ingredients and putative targets of anti-cancer of glossy privet fruit and astragalus. DisGeNET database and
Online Mendelian Inheritance in Man ( OMIM database) were employed to predict the targets for treating cancer,
and then " herbs-active ingredients-key targets" network was constructed by using Cytoscape software. The
omicshare platform was employed to match the putative targets of ingredients and the targets for treating cancer.
Finally, the protein interaction network of key targets was constructed by using String database, and the analysis of
biological functions and pathways of them was carried out by using DAVID database. Result; Totally 33 drug active
ingredients were screened out, involving a total of 203 targets, and 14 of them were related to cancer. These 14 key
targets played an therapeutic role in treating cancer by regulating target proteins, such as ERBB2, AR, SRC,

EGFR, ESRI1, as well as proteoglycans in cancer, cancer pathways, microRNAs in cancer and other pathways.
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Conclusion; The therapeutic mechanism of Ligustri Lucidi Fructus-Astragali Radix reflects the multi-component,

multi-target, and multi-pathway characteristics of TCMs, providing the scientific basis for further study and the

material basis of Ligustri Lucidi Fructus-Astragali Radix against cancer.
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Table 1 Potential active compounds in NZZ-HQ with OB and DL

parameters
FRFIHE 2625 2581
5T 1 A
MOL000398 isoflavanone 109.99 0.30
MOL000378 7-0-methylisomucronulatol 74. 69 0.30 T
MOL000392 formononetin 69. 67 0.21 W
MOL000433 FA 68.96  0.71 HE
MOL000438 ~ (3R)-3-(2-hydroxy-3 ,4- 67.67 0.26 # €

dimethoxyphenyl ) chroman-7-ol

MOL000380  (6aR, 11aR)-9, 10-dimethoxy-  64.26  0.42 ¥
6a, 1la-dihydro-6H-benzofurano
[3,2-¢ ] chromen-3-ol
MOL000211 mairin 55.38 0.78 HIE
MOL0003713,9-di-O-methylnissolin 53.74 0.48 #E
MOL000239 jaranol 50.83 0.29 #E
MOL000354 isorhamnetin 49.6 0.31
MOL000439 isomucronulatol-7,2"-di-O-glucosiole 49.28 0.62 T
MOL000417 calycosin 47.75 0.24 I
MOLO000098 quercetin 46.43 0.28 T
MOL000422  kaempferol 41.88 0.24
MOL000374  5'-hydroxyiso-muronulatol-2’, 41.72 0.69 FE
5'-di-0-glucoside
MOL000442 1, 7-dihydroxy-3, 9-dimethoxy  39.05  0.48 [
pterocarpene
MOL000296 hederagenin 36.91  0.75 #IE
MOL000379 9, 10-dimethoxypterocarpan-3-  36.74  0.92 €

0-B-D-glucoside

(3S,8S,9S, 10R, 13R, 145,  36.23  0.78 #
17R )-10, 13-dimethyl-17-[ ( 2R,
5S )-5-propan-2-yloctan-2-yl ]-2,
3,4,7,8,9,11,12,14,15,16, 17-
dodecahydro-1H-cyclopenta [ a ]

MOLO000033

phenanthren-3-ol

MOL000387 bifendate 31. 1 0.67

MOLO000006 luteolin 36. 16 0.25 L viF
MOL000098 quercetin 46.43 0.28 ZyiTt
MOL000358 beta-sitosterol 36.91 0.75 ZyiTt
MOL000422 kaempferol 41. 88 0.24 L yiv
MOL004576 taxifolin 57.84 0.27 L vi¥
MOL005146 lucidumoside D 48. 87 0.71 Zvi¥
MOL005147 lucidumoside D 54. 41 0.47 L viv
MOL005169 (20S)-24-ene-33,20-diol-3-acetate 40.23  0.82 L pif
MOL005190 eriodictyol 71.79  0.24 L yi¥
MOLO005195 syringaresinol diglucoside_qt 83.12 0.8 LHT
MOL005209 lucidusculine 30.11  0.75 @Lyi¥
MOL005211 olitoriside 65.45 0.23 Lyt
MOL005212 olitoriside 103.23  0.78 % T
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Fig.2 Drug-component-target network of active ingredients of NZZ-HQ
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Fig.3 Protein interaction network of NZZ-HQ
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Fig.4 Enrichment analysis on GO biological processes of key targets from active ingredients of NZZ-HQ
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Fig.5 Enrichment analysis on KEGG pathways of key targets from main active ingredients of NZZ-HQ

K AR /NG e i i e e R e RA M RIE . tS AR R
ALK 24 i ] HA BEL G HA DT 0 i) 2L A g A g v
g AT I I Ak B R Ak DA T BE ST PI3K/ Akt
5 S T R ) LR A0 A T e
VAL 1 9 40 M 9 2 1 E, (eyelin ) KK
S0 40 i SR 0, O 0 2 4% B bk L4 R -2 (Bel-2)
Bel-2 F Bel-2 #0256 X & 1 ( Bax ) IR 42 57 41 /N 4
Ji i 200 08 T o 0

2O P Y B4 (54 T T Sk ok A i A2
To BB T 2 AR i A2 Kokt 20 FA 91 BEL 76 G,/ M 40
W HepG2 41 g 25 K 42 #E L JA 1217 5 B-45 55 B2
e g e NK 40 A X7 JBR AR 7o 40 B i % P fig o Ll
S R S JED i B A A0 G X 9 40 R A0 3
PE AT S ps3, Bax K R 2235 T 17 5 Al
SR B R T BT M A 26 A A A T A L R
NI NI N RN E Y S SR i A
i 92 200 ML £ 8 B S R SRR AN R T L
5 A R ML A6 95 A 0 D 0 e AR 4 I i
SN A4 T 247 5 DR 3 3k, 40 o Ao ygd 28 4Ll 480 P B A
KW F (VEGF) ik, b Bt & R & B BE-3
(Casepase-3) #1435 , Il Akt {5538 B 42 oE 98 1
KA AT DR b g B A 0T - 2 0
AL o 2 WA 22 0 AR P R AE T S R AR U
YER, b 2 SR BT 25 W I R $2 41t T &% | )
i BE AT 3 (jaranol ) )0 J 15 FH F AI5 38 6 A7 42 38, m]
B R oA ke it — 25 WF 58 14 7 1)

AHI 5% 38 2k 245 ) R0 A5 9 I T DS T % ) %
), AR BUAS 3] £ 0T - 3 1S 25 X PUIR IR T 1 DG

- 200 -

MR R 14 A P B R 1L A, Ll 9 4, W
BT 0 G S A 6 A, i — 5 W A A BLAE
I 17 £ 43 #7 8% ERBB2, AR, SRC,EGFR,ESRI jX 5
G AR 2% b BT FE A, B R LT AE &
V- B X B IR IT W E A . KEGG 38 %
&S AT W, OC B A 0T 2 5 A A B R R R
R R Y e N | WA N R I R =G A NS [
Jib 8 D AR G L 3x 5 H R X 3k £ 8 55 I R AR OG5
g5 0L K 1R 25 W3 M R o3 BT RR AR FH 0 9 E 2 AR BE AR
—E,

ERBB2 H:(H n] ik p185 H H,pl85 HEH 5
FA KT 32 & (EGFR) A7 /& B /)[R U8 1% , & ]
i 5 R BCAR A A, T XS 0 2 11 S 3 L AR
A LR o3 4 B B R AL O B SR IR 5 W e L FL
Mg BB E SUR SmIE M R RRA
S R K P 32 ik (EGFR) 3 A 11 3% b vl
% 5 2 4735 A B RS ( MAPK) 3 % & PI3K/ Akt
B R ERE s A Bavel D ST B A= R d
S IR ) 5 A /)N 40 i i g Sk 20 AR B e L B0
LA R B R A RE R U & 2k
(AR) @ B 23k TS0 R 51 i L B0 815 i 4 4 4L
i BHETWFSE N AR 25 B bk w9 B9 i &
R B AR 6 Sre 4R 1 — i il R S DY
C-SretHh W 8 11, 1% 85 1 T 38 if MAPK 38 fi , PI3K/
Akt 5538 A T AR B B 58 8 BB A
T UL A5 AT A A 45 R AR M = Ak 1
(ESR1) &[N 5 2L Mt 9 09 & 1 & B X R % V1, ESRI
T 3 3 55 M U 2 5 I A o L MR o N A R
AHFFE k7R 2 0T - B o G B R A AR R



525 B 12 1)
2019 4 6 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 25 ,No. 12
Jun. ,2019

I 28 5 25 00 12 B S BRI A5, 1 AR ST 5 T R
B JeE i AR A AR 0N 20 e I OgE L I DR LR AR R L A 4
W IR AR i RS EETRAR
TR T E IR | 3K B8 7 3 B R E 2 AR AT AR R R Sk BiE
FE 4 0T -3 T 2 0 PO T 00 T B Bl L R
Be2e S lalig i AR (B8 — 2P iF oY

GO FEREL R Wor , R W Sy ARy 27 it
FRET NG ST A, RNA B4 15 3
T SO IE PR AR A0 B A I Y R T AR Y
SR DR 3 K 0 OE R A X B AR o i R AE
2535 M IR BT AL A 4 R AT B 1 T
HOAT FTAREL . AN AW ST A ) G N R
AR 1 SR SRR IE Th ) B 1 220 I R E TP Y micro
RNA 8 F% 40 i 0 £ 0 26 7 40 M i 3 3 7 1 40 i
W4T, ERBB {55 5 %, Rapl {5 58 % M\t R {5
SO T HIF-1 (5 S0 e A X S B S
FE L 5 & R VIA G, W B B AR 45 R R &
DT T 2 6T 9 35 R 23 PR P I G B R 0 A T
AN [) () 3 15, AT 3 Ao 4% 30 B D R R U AR L X
T8 AR AT AR SRy oA ke ik — 25 R 5 14 1wl

L5 1 R, AR5 N 00 4% 245 B 5 3, %4 o
F-H XTI Z W 2SS 2 R e A 2 A N
RXERIATHFR ., MRGERFEW T Ll F-# K2
X 3 BV A R 2 B A B A PR R % A
I, Rk — 2D R AR LA L B A T L,
{0 ELARGE A ATTF 1 — 20 1 SRl B2 R A 53 35 3F .

[ &% k]

[ 1] BrayF, Ferlay J, Soerjomataram I, et al. Global cancer
statistics 2018 ; GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries[ J].
CA Cancer J Clin, 2018,68(6) :394-424.

[2] EME, IMEZ, L. PEXPIG M E R
KRR SREHE[T]. hAehBEZy =T, 2012,30(9) :
1973-1975.

[3] #a®k, aA. Lol 75 K2 mor et R
[J]. 2y 5im K25 8L, 2007,18(1) :84-85.

[ 4] x5, F. ol T2 o 5 25 BL7E HT T 9% 4
JELT]. o S5 Jr 5 4 A A, 2014,20 (14) .
228-234.

[5] XBweds, 2R, Brh, 4. B EH0 MR 1E A HLH Y
WrR R[], 22y 5l K 25 81, 2016,27(2) :
307-312.

[6] #k%, . sEHIMEIEMLHLEIFRLT]. b
Zjkt, 2008,31(3) ;. 461-465.

[ 7] Hopkins A L.

Network pharmacology [ J ]. Nature

[9]

[10]

[11]

[12]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Biotechnol, 2007,25(10) :1110-1111.

RUJ, LI P, WANG J, et al. TCMSP. a database of
systems pharmacology for drug discovery from herbal
medicines[ J|. J Chem, 2014,6(1) :13.

Gfeller D, Grosdidier A, Wirth M, et al. Swiss Target
Prediction; a web server for target prediction of bioactive
small molecules [ J]. Nucleic Acids Res, 2014, 42
(Web + Server) :32-38.
Queralt-Rosinach N, et al.

Pinero J, Bravo @&

DisGeNET .

a discovery platform for the dynamical
exploration of human diseases and their genes [ J].
Database, 2015,2015(3) :28.

Hamosh A, Scott A F, Amberger J, et al.
Mendelian ( OMIM ), a

Online
Inheritance in  Man
knowledgebase of human genes and genetic disorders
[J]. Nucl Acids Res, 2005,33(1) :514-517.
Szklarczyk D, Wyder S,
STRING v10:

Franceschini A, et al
protein protein interaction networks,
integrated over the tree of life[ J]. Nucleic Acids Res,
2015,43 ( Database issue) :447.
HUANG D W, Sherman B T, Lempicki R A.
Systematic and integrative analysis of large gene lists
using DAVID bioinformatics resources [ J ]. Nature
Protocols, 2009 ,4(1) :44-57.

MR RKA, Thakar A, BREIFE. GP fL¥F B G vl €K IE
JE#EVRYT NSCLC il R W46 [ T]. w2 B E 2,
2012,23(9) :2264-2265.

S, AN, XR M, SF. o EHRE R BOR X R
ST I R B AR AT (1], W EEEEY,
2010,21(3) :604-605.

FHAEME, RS, JeMs. oURCHk IE RSB & HOTIRIT &
AR AR /N AN B N [T ], 25 W AT ¥ e A,
2008,17(1) :4-6.

HP3C, TEEM. DT R B IE K 4% 16 09 808 1b 7 I KOk
TR BOR M [T]. 25 25 B 5 Ik K, 2016,32
(6):201-204.

KRR, R R, HATRE.
U 1 W R g2 [ 1],
1174-1177.

A T7, INESR. U1 Rk IE BOR B 5 1k v e 6 T
BCR-ABL [HE H 1 A9 IR R L [J]. HEZ s,
2016,27(18) :2482-2484.

ZRE, KB, TR PR IE BURLEK & B T R EERT 2
EAWI BT IR R BFFE [T, rh A 4R B 2 e
i, 2014,33(12) :1314-1316.

X, REE, IR, . S 0Tk I X ER
WML 1 3 8Os B AE AR SE [T ). P2y 25 B 51K,
2008,24(4) :50-52.

DR PR IE OB BRI T
o 25, 2017,28 (9)

- 201 -



5525 55 12 ] FEXEFFFRE Vol. 25, No. 12
2019 426 A Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2019
[22] k&AM, T 38 5% 5 W -7-0-B-D-78 % M 8 X N CE 89 HERELT]. P E B R Tk B2t Zgik, 2006,9(1) :4-6.

[23]

[24]

[26]

[27]

[33]

[34]

HeLa I3y 1= & Bel-2/Bax LM [J]. &
25, 2015,46(10) :1498-1502.

SERL, PRfd, SRHALT. TR 5 TR B DR 96 40 A 0 T
Al PBK/AKt 5@, " ARE2E, 2015,
36(5) :690-693.

JAEGGE , BRECR, YRGS, . AR AL 3R [ 7
LB g6 200 P 46 e 2 A0 B R B sz e (] Py B 9
3%, 2012,39(9) :1051-1055.

BEAEEE, BRELXL. 54 AE RS MK2206 XA [7) 37 A
LIRS A0 M s R R T AR [0 ], P A R B A 2
A, 2015,22(13) :998-1003.

ZEH A, AR, TSR AE X R /I A i g A
WO AT AR e B S AL RE T ()], P E S )y
F 2Rk, 2016,22(20) :138-142.

eER, OWER, BIER, % -7 HEE S A
HepG2 #1 ffd P8 T-HLAI AT 52 [J]. o H d 25 4 &,
2011,36(15) :2145-2148.

FUR, KR, BRE XS, 5. -4 5 R A 2L fl i 4n
Ji 2% 15 B 9 SGC-7901 41 it 1) 2% iy K HE AL ) 4 4% 3+
[J]. fapsZuik, 2014,30(7) :578-584.

JA . B-4% HS BE6E A 95 200 M K 5 98 T R e Y )
B[ D], HKHKER K2, 2016.

ZEIR, WS, KT, . ME R IR MR
PERELT]. HdehBE 24k, 2018,40(6) :63-66.
X2, BLOCHE. MR 20 2 B AR AR B0 BR
WiEE[J]. PEZ B, 2010,21(27) :2581-2583.
N, T, R, S MR E ARG B
YER B Ho AL 4 #r (I, vh B S5 58 05 2% 24 5K,
2018,24(14) ;:97-101.

PUERZL, B HFF, B, %5, C-erbB2 L[N L ¥ 2 b
PEBE T Ak R [T]. AR R R 2%, 2007,15 (1)
102-105.

IR, BEIRIT. C-erbB2 K [H 78 % 1 i ogd vh 4 BF 5¢

- 202 -

[35]

[37]

[38]

[39]

[41]

[42]

[44]

Mendelsohn J, Baselga J. Status of epidermal growth
factor receptor antagonists in the biology and treatment of
cancer[ J]. J Clin Oncol, 2003 ,21(14) :2787-2799.
Nicholson R 1, Gee J M, Harper M E. EGFR and
cancer prognosis[ J]. Europ J Cancer, 2001,37(14):
9-15.

Kobayashi S, Boggon T J, Dayaram T, et al. EGFR
mutation and resistance of non-small-cell lung cancer to
gefitinib[ J]. N Engl J Med, 2005,352(8) :786-792.
TENG X Y, LIU G Q, DIAO X L, et al. CAG repeats
in the androgen receptor gene are shorter in patients with
pulmonary, esophageal or bladder carcinoma and longer
in women with uterine leiomyoma [ J]. Oncol Rep,
2010,23(3) :811-818.

Koochekpour S.  Androgen receptor signaling and
mutations in prostate cancer[ J]. Asian J Androl, 2010,
12(5) :639-657.

KW, FEFRRG, AR, S R FE R c-sre A G
Rl RT sk [J]. A5 5k 4, 2010,30
(4):269-273.

Wooster R, Stratton M R. Localization of a breast
cancer susceptibility gene, BRCA2,
13q12-13[J]. Science, 1994 ,265(5181) :2088-2090.
fe FE A, B Rapl 18I0 RL L b o f F 50 0k Jé
[J]. vh 4B R B2 U 2% 75 W 1 WL, 2016,10(9):
1308-1311.

Wree 2z, WA, MR M R F S @ iR
PR LT, v B e B AR 3, 2012,28 (3):
570-576.

SRR, M0, SRATHE, S HIF-1a {75550 B 7E iR
AR R R R (T]. A A B ik R,
2015,15(16) :3145-3148.

to chromosome

[BREHE KFEF]





