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Pharmacological Mechanism of Curcumae Rhizoma Based on System Pharmacology

LAI Yan-ni, YAN Yi-wen, XU Pei-ping”
( Guangzhou University of Chinese Medicine, Guangzhou 510405, China)

[ Abstract | Objective: To explore the pharmacological mechanism of Curcumae Rhizoma through a
series of system pharmacology methods. Method: Active ingredients of Curcumae Rhizoma were obtained through
traditional Chinese Medicine Systems Pharma cology ( TCMSP) database. The target proteins of Curcumae Rhizoma
were obtained by PharmMapper Server, the gene name of the targets were obtained by UniProt database, and the
main diseases related to Curcumae Rhizoma were obtained by the database of CTD. Then, the target proteins
interaction network of Curcumae Rhizoma was built using software Cytoscape. Next, gene ontology (GO) analysis
on protein groups and enrichment analysis on action pathways were performed by DAVID tool. Result: Text mining
results showed that relevant diseases of Curcumae Rhizoma included neoplastic diseases, neurological diseases and
metabolic diseases. GO analysis indicated that Curcumae Rhizoma played a biological role mainly through steroid
hormone-mediated signaling pathways, RNA polymerase Il promoter transcription, negative regulation of process,
peptidyl tyrosine phosphorylation, protein autophosphorylation, retinoic acid receptor signaling pathways and
positive regulation of transcription from RNA polymerase Il promoter. The signaling pathway enrichment results
showed that main action proteins of Curcumae Rhizoma were related to the pathways of cancer, PPAR signal

pathway, proteoglycan in cancer, non-small cell carcinoma and PI3K-Akt signaling pathway. Conclusion:
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Curcumae Rhizoma may exert its biological functions primarily by regulating multiple pathways, such as cancer

pathway, PPARP signaling pathway, PI3K-Akt signaling pathway. The pharmacological action of a drug can be

rapidly and comprehensively analyzed through system pharmacology.
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Table 1 Results of compounds with good oral bioavailaility and drug-like of Curcumae Rhizoma
No. A= g7 R CAS 0B/ % DL i o i
1 hederagenin 465-99-6 36.91 0.75 33 0. 004
2 wenjine 120727-00-6  47.93 0.27 38 0.010
3 bisdemethoxycurcumin 24939-16-0 77.38 0.26 99 0.250
4 (15,10S),(4S,5S) -germacrone-1(10) ,4-diepoxide N/A 30. 48 0.18 54 0. 030
5 gweicurculactone 123914432 42.92 0. 14 48 0. 020
6 ( =) -epoxycaryophyllene 1139-30-6 35.94 0.13 15 0. 003
7 isocurcumenol 24063-71-6 97.67 0.13 8 0. 002
8 5-beta-guiaia-7 (11) ,9-dien-8-alpha-ol, 5,8-epoxy- 19431-84-6 87.82 0.13 88 0. 160
9 curcumol 4871-97-0 103.55 0.13 29 0. 004
10 (1R,10R) -epoxy-1,10-dihydrocurdione N/A 36.73 0.12 8 0.002
11 (3S,3aR,8aR) -3 ,8a-dihydroxy-5-isopropylidene-3 , 8 -dimethyl-1,2 ,3a, 116425-35-5  38.70 0.12 43 0. 020
4-tetrahydroazulen-6-one
12 (1S,6R,7R) -4-isopropylidene-1-methyl-7-(3-oxobutyl ) norcaran-3-one 100347-96-4  34.17 0.11 41 0.010
13 (5R, 6R ) -5-isopropenyl-3, 6-dimethyl-6-vinyl-5, 7-dihydrobenzofuran- 78964-39-3 57.05 0.11 13 0.001
4-one
14 calarene 17334-55-3 51.55 0.11 75 0. 140
15 ( + ) -aromadendrene 489-39-4 55.74 0.1 9 0.010
16 (5E,97)-3,6,10-trimethyl-4,7 ,8 ,11-tetrahydrocyclodeca[ b ] furan 19912-61-9 43.17 0.1 41 0. 030
17 furanodiene 19912-61-9 45.11 0.1 41 0.030
18 hepanal 489-40-7 53.83 0.1 84 0. 150
19 isoledene 95910-36-4 49.01 0.1 46 0. 030
20 (1S8,3E,7E,115)-1,5,5, 8-tetramethyl-12-oxabicyclo[ 9. 1. 0 ] dodeca- 19888-34-7 34.37 0.1 71 0.230
3,7-diene

AN 2 FIAH JE B 5 5 R 5 5 g Dol =4 i 8 498 R, il
THEARTHE TEE, HEDSMKF MGG
F1iBE e /N 25 A B TR e AR

L5 EEAKBE S K AKE (gene
ontology , GO ) J& — /e A= Wy 7 G v iz ] T A A
IR LR TR LN =y haE, ©
FEALAE 3 A0 3 AL A o S RE R AR it
&, ffi i Database for Annotation, Visualization, and
Integrated Discovery T. H. ( DAVID: https://david.
nciferf. gov/ ) 47 GO B HE 47, G i1 =48 JL{] 43 ff
B (P) IS E 78 T4 GO TER AR 1 T RE
PL P 8 H A 7 D RE R 235 k. DAVID
AYNE BRI TR TR B 7E Sk A 2k K 4 A
FERY K A HE R 91 2 1 D B A B o X THAT Al A% 1y
K713, DAVID Bt J5 A A ik 1 i A0 {1 Bk - i
AR, T BB T AR Pk A O i R A A 3R
N HER D RE2H , 15 5L /8 1 B bR YA B) 5 4, AT AR
2 B H B 2 AR OC R, R ITOR M ST B v AR
S REEH 38 R IO R AR 5C 10 B P BRI 7R A= W)
1A M A B R A BT R Y B R AR AR T AR
Ty, BT ELR IS 0 no-cutout 117 5B , 36 M
Tl e A 36 v T8 3 i AT Bk DL T A e 43 o 0 R T

(BlniE g R A P=0.05 Ff5ECE LR . %
AB) b 3L R OCIR B) AR W 2 T R B E T A GE it
(0 J2 T, 7E BT G i e R rh R0 I 2 AR
EYE TR, R IO 2R A Bk, B T R [
HH I R MRS X B B 1 i Terms f82R 2, I
Terms # 73 )i 22 4, I8 45 1 R W 701l . o0 (B
e, AL PN I 5 DR A B (R 1) 3 v B e
L6 KEGG e LM A DAVID T HX iy
A E /RN T KEGG 18 % 5 4 o b, 15 3 3 5
YERGE %, I T RS GO /rirf:,
2 FHR
2.1 2530 GO EAE 2 25 B2 p A e A
2% (R A I 2 R M JBT RE Ry LA 24 - O AH LA T L
Hl R 2R B o AW BT Y 20 SR iEL B Y
N OH PR S 25 W -5 5 A B R 45 i 1 B
IRo PIEEALE 213 AT (20 ARG W R 156 4
TETERE A0 F1 30 800 Z&i . Hodr, BUE 5 ALK AL
B RIIEAY SACRIS R S AR B ARG
Fo RN R R TR SE RN /N B R
TN RS R AN B R, T R B U i R
(25%9)) B EEBOR . W 2% 1 4E 4k ( Centroid ) 1 5
JE P4 (Heterogeneity ) %443 > 0. 515 Fi1 1. 588 , i,
- 179 -



223 B 14 1
2017 47 H

HEREFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 14
Jul. ,2017

WY1 190 245 P 35 69 i L0 At Y A5 T S B v R 25 ) -
I A5 EL A TR0 45 A 1) S 2 46 5 W R 1 5

L@ B R 25 5 1 S8 A (2,3 W)
Bl HAGYW-WIBEERANE

Fig.1 Drug-target interaction network of Curcumae Rhizoma
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Fig. 3 Drug-target-tumor disease interaction network of

Curcumae Rhizoma
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Fig.4 Drug-target-nervous system disease interaction network of

Curcumae Rhizoma
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Fig. 5 Drug-target-metabolic disease interaction network of

Curcumae Rhizoma
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Table 2 Gene ontology of potential targets of Curcumae Rhizoma

GOID A= g P

43401 JE [ BEHCR A T 15 5l 5.64 x10°%
06367 M RNA A/ 18 sh Froskstiesn  3.54x10°"
43066 AT R Y S 2.90 x10 !
18108 i 245 I W P A 2.47 x10°
46777 HEA A SRR AL 7.66 x 10 ~°

2.5 GEPREESNT EBEESRER, AN E
M55 S E R 42, PPAR 15 S @ B% JEIE TP A
ZME, AR /N0 Mg, PI3K-Ake {5 5 38 [ 55 58 % ) g
A, IR 3. X DA T 6 T 3R W) AR E
AE i, PPAR {55 38 % , PI3K-Akt {5 5 i % 55 18 P%
S HEAI R B 8 B4 0 P, 5 BAC 24 BT 9T 2 A B IR IE
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SGC-7901 4t fg (1) ¥ 43 2 FA5 5 By 52, 45 2R 1B o7s 38
AR RE B2 M4 SGC-7901 4 Jfy 1y £ 5 , 410 1 1 7]
55 B 5 IR A 56, R IR 1T LA BRI g AN A 1R
fb Akt/Bad {55 % 53 i, HAEBE MR 1L 19 Akt £ 0L
B AR Ak, B 7R AT b g 6 M 0T BB 5 T 1 PI3K/ Akt
15 5 1 538 I B 1 R A A G
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Table 3 Pathway enrichment of target protein of Curcumae
Rhizoma
I8 [H# 44 FR P
P IR AR 2.77 x107°
PPAR {55 1 % 1.19 x10 78
T Y 2 3.69 x 1077
A /N 4 B Ji 1.47 x10°?

PI3K-Akt 5 5 1 9.88 x107°
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