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Anti-colorectal Cancer Molecular Mechanism of Astragali Radix and
Curcumae Rhizoma Based on Network Pharmacology
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[ Abstract ] Objective: The network pharmacology method was used to predict targets and signaling
pathways of the drug pair Astragali Radix and Curcumae Rhizoma in treating colorectal cancer, in order to analyze
the effective material basis and action mechanism. Method: Disease targets for colorectal cancer were collected
through Therapetutic Target Database ( TTD) and Drugbank database. Components of Astragali Radix and
Curcumae Rhizoma were obtained from the Traditional Chinese Medicine Systems Pharmacology Database, and the
Analysis Platform ( TCMSP). ChemMapper and PharmMapper database were used to predict the disease targets of
effective components. The " compound-disease targets" network model was established by Cytoscape software. The
function analysis of gene ontology (GO) and the enrichment analysis of Kyoto encyclopedia of genes and genomes
(KEGG) were carried out with ClueGO plug-in. Result: The network contained 56 compounds and 54 targets.
The crucial targets included 5’'-AMP-activated protein kinase catalytic subunit alphal (PRKAAL1), prostaglandin
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G/H synthase 1 ( PTGS1 ), prostaglandin G/H synthase 2 ( PTGS2 ), Thymidylate synthase ( TYMS),
Carboxylesterase 1 ( CES1), vascular endothelial growth factor B (VEGFB) , vascular endothelial growth factor A
(VEGFA) , glutathione S-transferase P ( GSTP1) , and serine hydroxymethyltransferase 1 (glyA). Function about
target genes inclined to peptide-tyrosine phosphorylation, extracellular regulated protein kinase ( ERK) 1 and
ERK2 signal series, negative regulation of endothelial cell apoptosis process, et al. Important KEGG Pathways
involved pathways in cancer, Ras signaling pathways, Rapl signaling pathways, and phosphatidylinositol 3-kinase
(PI3K) /Akt signaling pathways. Conclusion: The anti-colorectal cancer activities of Astragali Radix and
Curcumae Rhizoma were mainly affected by inhibiting cell proliferation and differentiation, promoting tumor cell
apoptosis, resisting tumor angiogenesis, and enhancing immunity as phenotype intervention mode in network. The

active signaling pathway is most related to Ras signaling pathway, Rapl signaling pathway and PI3K/ Akt signaling

pathway.
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MOLO0380  ( 6aR, 11aR )9, 10-dimethoxy-6a, 1la- 64.26 0.42
dihydro-6H-benzofurano[ 3,2-c ] chromen-3-ol
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MOL000940  bisdemethoxycurcumin 77.38 0.26
MOL000244  borneol 81.80 0.05
MOLO000018 ( +/ - )-isoborneol 86.98 0.05
MOLO000901 BRN 3094585 87.82 0.13
MOT000889 isocurcumenol 97.67 0.13
MOLO000902  curcumol 103.55 0.13
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FH &3 2848 2 (3, 9-di-O-methylnissolin ) , P #§ {F &
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2.6.1  BEE-FRAIEIT RN IS AR A GO SR A
e br RS E 50 45 P<0.05 WY
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BT DRAR BT (45 A 5 K ) e 28 BT o L ]) A AR T (A
KEHIER R Y FBR A ) o RIE Term P {H
/N, Term W] HEPEBR , HE44 BT 10 07 79 A= 9 5 R 4K
W Ik HE B TR R B IR AL ( peptidyl-tyrosine
phosphorylation) , # 75 ERK1 #1 ERK2 g 5 & Bt
(regulation of ERK1 and ERK2 cascade) , %5 4 i B
5 2 1k, ( protein autophosphorylation) , ERK1 I ERK2
S5 BB B AY 1E M 98 45 (positive regulation of ERKI
and ERK2 cascade) , 877 Ifil & W I 4= KW F15 58
# ( vascular endothelial growth factor signaling



55 25 555 13 ) HESSEAFFERE Vol. 25, No. 13
2019 427 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2019
pwﬁw‘mam“mmtm}w‘

CSFIR ‘mgsﬂi7
NTR Yo
oot -
CyP2cs AT
4\""9 BCHE
EPHA2 NFKB2
KDR CIR
ATa LC2A8
oG i - o T ies
S o s oA czagpis oo
e ‘lmomm; RAFT VEGF, 2008 EZufpos
Hao P s 2o
HoE . ¢ 2 L "OWDP = it SONRL TS Ezogpas
Hooony_~ . > HO000388 rOGHRD - >wrost 2afpess 20
m:y Hoooose? S — €6FR ~ coagponc 2o
31 r;:oooam = 1»Acsm < = = g E20fpecs £zafposs
HQ00042 00380 S i Ezafpeon \ ezagpezs
HO0211 HOm0037e: TRKAR T:‘;m" fﬂ.;’ =V Ez;eoa
HOW0239: N e —— O s poce: %ﬂ’m

ERA E AR, BT R A W ORRE AT A ORFEREY

1 BR-FAUGYXGERRFER M

Fig.1 Network of compounds of Astragali Radix and Curcumae Rhizoma disease targets for colorectal cancer

pathway ), ¥4 5 # g B 15 £ ( regulation of
phospholipase activity) , B ISEEALEE A 560 £ 5 5 5
( phosphatidylinositol-mediated signaling ) , ¥ If BY %
H (mammary gland development) , & 2 ¥ [ i I 2
(response to toxic substance) , Ik & & iR B Bk {1k
( peptidyl-tyrosine autophosphorylation) (& 2,3 2),
ToX A Wit e 2 Y IR 2% v A g e R S 95 s A A D 1]
T30 VO A0 A SR DR RS A A A S R
WA KK 25 40 M 68 & LSR5 i
Jed B A A8 A 75 3K, AT 5 1S 0 ) 44 B A 23 AL, 7
A0 A A 4 R0 A A A D, AR R R AR 1l R
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UK K 965 RE 18 %% ( pathways in cancer) , Ras {5 5 18 %
(Ras signaling pathway ), Rapl {§ 5 1@ %% ( Rapl
signaling pathway ) , PI3K/Akt {5 5 8 B ( PI3K/ Akt
signaling pathway ) , 9 it (19 .0 B AR 39 38 2% ( central
carbon metabolism in cancer ) , B % If J&# ( prostate
cancer) | Ifil ¥t 5 Y1) J3 F1 3l Bk o5 4 6 Ak i B ( fluid
shear stress and atherosclerosis ), Zi & B ( focal
adhesion ) , 4 fifg 5 7~-40 i B 5~ 52 K AH B A JE
(cytokine-cytokine receptor interaction) , & P B #8 P
1 IfiL % 18 7% ( acute myeloid leukemia) (& 3,3 3),
F WY B RE-FE R BT K W i 0 4 FH AT B8 5 i E R AR

Ras, PI3K/ Akt H.C e AR 80 38 2%, 1w 26598 B2, &6 &
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3 iFig
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h v B FEAR B 9 00 B AR R X SR
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Fig.2 GO analysis of potential targets for Astragali Radix and Curcumae Rhizoma in treating colorectal cancer

R2 HEE-BZARXGEEERREWZIREN GO i

Table 2 GO analysis of potential targets for Astragali Radix and Curcumae Rhizoma in resisting colorectal cancer

ID GO A=y 2¢: id P B R KA /%
GO:0018108 peptidyl-tyrosine phosphorylation 8.02 x10°1'¢ 17 4.23
G0:0070372 regulation of ERKI and ERK2 cascade 1.21x10°" 15 5.47
GO:0046777 protein autophosphorylation 1.07 x10 =" 14 5.53
G0:0070374 positive regulation of ERK1 and ERK2 cascade 1.36 x10 " 13 6.50
G0:0038084 vascular endothelial growth factor signaling pathway 2.36 x10° "2 7 23.33
G0:0010517 regulation of phospholipase activity 3.22x10° " 8 11. 11
G0:0048015 phosphatidy-linositol-mediated signaling 7.99 x 1010 10 4.48
GO:0030879 mammary gland development 8.30 x10 1 9 5.63
GO :0009636 response to toxic substance 1.63 x10°° 10 4.17
GO :0038083 peptidyl-tyrosine autophosphory-lation 1.23 x10 78 6 10.91
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Figd KEGG pathway analysis of potential targets for Astragali Radix an

R, B AMPKa, BB W% i K 7 9% 4n fd 19
W 1 i 0 B A3, AT R i B T2 AMPK
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AR IR K I 98 20 Y B B R i R bl R
PER'® i s s T (NF) -«B {5 53l 5% 98
R S e WM 1) 22 25T 25 40T . PTGSL #1 PTGS2 s
R IR AE A T COXT A COX2, ERHTHI AR 2 4 iy 3
FERR G, AE SAE JEAE O 1055 P R A A B

d Curcumae Rhizoma in treating colorectal cancer

TR . COXT 2 5 4N {5 515 5, 3 T 4 352
B2z D RE AN OR3P 18 F 05 A 4 5 104 - B AT EE R
YRR T 5 — e RAE A5G . COX2 HUA 78 RAE
LA 220 2R T A 2 FH RN ERE, 25
PGE, B4 1, PGE, & 2 Bl BIF 5 11k S 75 i e 240 Ja 384
BH AR AR MLAE AR B, S 58 0 i 45 22 07 T K 45 L EAR
Ji1,COX2 152 PGE, £ i 78w (9 ¢ e i, © 287
22l b A0 I A A T B K3k R E K
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R3 ER-ZRANABEEEEANEZTER
Table3 Significant pathway of potential targets for Astragali Radix

and Curcumae Rhizoma in resisting colorectal cancer

FENEC S

1D KEGG {551
{n ‘73@% //l\ /%

KEGG:05200 pathways in cancer 5.80x107" 20 50

KEGG:04014 Ras signaling pathway 24x%x10% 16 705
KEGG:04015 Rapl signaling pathway 223x107" 14 667
KEGG:04151 PI3K/ Akt signaling pathway L30x107° 16 4.68
KEGG:05230 central carbon metabolism in cancer 1.92 x10 " 9 138
KEGG:05215 prostate cancer 278 x107° 9 10.34
KEGG:05418 fluid shear stress and atherosclerosis 2.09 x10~7 9 634
KEGG:04510 focal adhesion 3.58 %1077 10 503
KEGG:04060 cytokine-cytokine receptor interaction 7.04 x10~7 1 40

KEGG:05221 acute myeloid leukemia L12x107° 6 10.91

ST BT 53R 9T I R UL BEAF S b, B R M COX2
S04 50 7 K i 98 R A AR B A IR A o o
45 AR AT R, TYMS 34 2 5 R 8] A
S A iR Ay SR DR A S o Ak g
25 AR ST, S 5 -8 R W I (5-FU) % 75 41 it
FEVEAE T 6 H AR BE , $10E B8 TYMS K F 89 K
SR N 5-FU BTY RUCE B . CESI & T 22 % M g
il 8 5 AU T 2 e LR A S R R , 2 5
VFZ2 25y FR ST W AR BOR W 0 A S s
M. VEGF {5 938 I 5 5 3 45 7 /5%
AR X B R LR A A S S R
LA PR R 200 1 384 B8 LT A AN R kA 4 R G £
BEFE 05 BIR ZSF, f  L 98 o B h 88 A4 K o 3 2
i3k VEGF & i i E B R Z 50, B R W e 0
HH GO KL 4 M Il KEGG 3 B% 57 45 0 M &5 31, ik
P 2 -5 R 24 X 386 18 40 o) i 33 200 Y 3 7 4 1k , A 3k
P A0 0 T AR A 0L 2R R, B R LA S g
f) 22 % 700 1 B4 0 4% A X7 A K 88 T L A
HIE 5@ 5 Ras {5538 [, Rapl {5 %538 i, PI3K/
Akt 7553 5% 5 AR G, X 5 BAR 25 B A BT 5 4% 1
JEMHIAER . WANG 2877 41 g sc g 4% SRk W, 3%
B G R Ry 5 AR K BE B 1 45 B R AT i
SWIL116 1 HCT116 ()3 5t 43 1k {2 B 5 % , I 7F i
— A B AE S B AT b R IS A AR 2 T A E a4
PI3K/Akt Fl STAT3 {5 5 il B % ¥ 4t B 988 1 7.
WANG 2528 3 SR T 46 AR 15 1 A 4 36 R B 78 14
A1 240 8 S5z 56 AR DA 2l 49 iz 56 ) 45 i s 440 T A KRR
(19 BELT 7 D, F 75 45 R % W46 R BERE A6 7F G,/ G, By
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