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Abstract: Objective Based on component analysis, network pharmacology and molecular docking technology, to explore the
effective components and mechanism of Curcumae Radix in treatment of gastric cancer. Methods The active components and related
targets of Curcumae Radix were collected by HPLC-Q-TOF-MS/MS technology, PubChem, SwissTargetPrediction, and TCMSP. The
targets of gastric cancer diseases were retrieved by using Disgenet and GeneCards databases, and the common key targets were obtained
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by using Venn mapping platform, and the information was imported into Cytoscope 3.9.1 software and STRING online analysis
platform, and the network topology analysis was carried out to construct the effective component-core target network of Curcumae
Radix. GO and KEGG were enriched and analyzed by DAVID database based on the core target. Then, the key effective components
of Curcumae Radix in treatment of gastric cancer were obtained by molecular docking verification of the effective components-core
target through Autodock Tools 1.5.6 software. Results 65 Chemical constituents of Curcumae Radix were obtained by combining
mass spectrometry analysis and database screening, including 62 active constituents, 599 corresponding targets of active constituents,
1 813 targets of gastric cancer diseases, 262 common targets and 49 corresponding key active constituents. After protein interaction
analysis (PPI1) and network topology analysis, 7 core targets and 16 effective components were obtained. The core targets were EGFR,
STAT3, Aktl, SRC, IL-6, and HSP90OAAL. GO enriched 122 gene functions and KEGG enriched 71 gene pathways. The analysis
results showed that, The mechanism of Curcumae Radix in treating gastric cancer is through regulating cancer pathway, HIF-1 signaling
pathway, human cytomegalovirus infection, the expression of programmed death ligand 1(PD-L1) and programmed death protein 1
(PD-1) checkpoint pathway, Th17 cell differentiation, foxo signaling pathway, estrogen signaling pathway, tyrosine kinase-signal
transduction and transcription. Through molecular docking verification, 10 key effective components of Curcumae Radix for treating
gastric cancer were screened out, including protocurcumdiol, curcumolide B, cedrene, B-elemene, B-selinene, y-elemene, B-cuparenone,
new curdione, caryophyllene oxide, and curcumolide C. Conclusion The effective components and mechanism of Curcumae Radix
in treatment of gastric cancer were preliminarily revealed, which provided reference for clinical practice and follow-up research of
Curcumae Radix in treatment of gastric cancer and the development of anti-gastric cancer drugs.
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48 32.766 231.1  4.91 231,213, 203, 175, 149 C1sH1s02 3K A Wclp — J7 BRLL 171" 5 F e A fE2RER WL Gy H. L
49 33280 237.2 -—2.73 135,107 C15H2402 FEAR B ARG FEmEE WL H. L
50 35.333 2032  0.55 203,147, 119 CisHz  FEFEIGHIS WM fEEmEdE WL Gy HL L
51 35748 219.2  3.47 109, 67 CisH220 ¥ R R ZRBEE R R WL L
52 36.172 2171  3.65 199, 175, 147, 95 Ci1sH200 FEARJGML 171 M Je Y fEEmEdE WL Gy H. L
53 36.528 217.0 —3.37 199, 189, 175, 147, 105C15H200 B-cuparenonel’’] — fFPmEds W, Gy H. L
54 37.024 2171  1.34 202,158, 135, 119 C12HgO4 F T I EA 7N St kR WL G, H, L
55 40.603 217.0 —3.79 217,197, 91,65 CisH200 7 2 # fe 12 171" W Y fE2RE2R WL Gy H. L
56 41.644 219.2  0.54 219, 201, 177, 159, 121CisH20 & & 22" A fEEHER W, G, H. L
57 43642 2051 —3.57 149,135 CieHi2  B-Hif /i M Je 24 fEEmEdE WL HL L
58 43.705 2051  0.67 175,161, 93,81, 67,55CisH12 124722 — KAHHEZE W, G, H. L
59/6043.767 205.1  3.46 161,107, 93, 81, 67, 55C1sH12  y-MiFM/5-Mi 47122 M e fEEmEdE WL Gy H. L
61 43.829 2051  0.14 161, 107 CiHi2  B-H T2 e J 7Y AR WL Gy H L
62 43.829 2051 —2.56 119, 116,93,81,55 CiHio -1 24422 WM fEPmEE WL L
63 43.923 2051 —0.89 161, 93, 81, 67 CieHi2  FHiAMERA EL 7 it fFHEE WL G. L
64 44566 2051 —1.12 175,161, 93,81, 67,55CsH12  B-1EAEH 22 TEMkE Ry fFEREZE WL HL L
65 44.892 2051  3.07 149, 107 CisH1z  o-Z2713 W fFfmEk w

* R S O AR S, WHRES S, G-EEFRG:, H-SE2Aid:, L-aeefid.

*compared with the reference substance, W-Curcuma wenyujin, G-Curcuma kwangsiensis, H-Curcuma Longa, L-Curcuma phaeocaulis.
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2 AMEFEBEUFERIBFEE
Fig. 2 Venn diagram of chemical composition of four kinds

of Curcumae Radix

34 HEBEWMT - U ERE SRR EE
W 262 N ICEEAE SR SRR R A% 2 STRING -
&, MR AR B AR (PPD 24K,
2 LB R 7 A 262 A, BN AR (A AR
AEFHRREL 1900 %%, 133 degree fH Y 14.5,
- %0 0517, WA 4. Al Cytoscope 3.9.1 #
XA g PP 28 BEAT #7204, B LA degree
E AL E) 2 AR Tk S5 A, SRS [E) I 3k L
degree. betweeness. closeness iX 3 NS A1 5L
TERTHIEAM (43501 34, 0.034 1. 0.502 0D,
LR OAEHRE AL T A, BFER A K752k
(EGFR). {5 55 SR S MuE K1 3 (STAT3). 4
IR E R E W 1 (AKL) . 352 AP S R I
(SRC). H4AEN%-6 (IL6). HATLE 4 HSP 900,

7 2 TCMSP ¥ EMICEK R iFE R AR & &M Ak 57
Table 2 Active ingredients of Curcumae Radix by TCMSP database and literature

MOL ID &M FR OB/% DL b/
MOL004253 LW AR C 39.70 0.19 TCMSP %4
MOL004206 R -1,7- R K- 1,3- P A5 -3- 64.66 0.18
MOL000940 WL AL LR 77.38 0.26
MOL000358 -7 £ T 36.91 0.75
MOL004305 zedoalactone A 111.43 0.19
MOL004313 zedoarolide B 135.56 0.21
MOL004306 FARNMAE B 103.59 0.22
MOL004316 1,7- 2K FE-1-PEdi 3-5-1 48.47 0.22
MOL000889 S FA 91.10 0.27 TR TR A
MOL000902 FEAR R 109.80 0.27
MOL000951 ZHEWHE 65.50 0.44
MOL001217 YNy 4 65.50 0.19
MOL004264 RFATN 63.00 0.20
MOL004310 zedoarol 100.00 0.26

FE A I 1 (HSP90AAL). BREEE S 7-1a
(HIF-1A), RO FH B gl i e 1 2 9 265 P DL ] 5
%O PSR s 6 B A U8 16 A, ALFE SR
REE. LW, ARNEE B, B-HEK. B-
cuparenone. —EHZEW R, N\ALE RS BiZOE
FH A 255 F6T B 1A 808 o AT AT AL A AT, A
A BN - D AE IR R 2, LK 65 %
O PR A G R A 0o R SRR I, DL 7
35 GO RN K KEGG B E&E S

X7 MO FHBE S BRI AT GO Thig /b i

KEGG id % & £ i, Tk th 122 2% GO 73 #iréh 5,
BAEAEYFE (BP) 854, 4HfiZH4)> (CC) 16 4,
SFIIRE (MP) 21 Ay, Zr AR YESE 2 s SR E 1
Z/HATHET, R EAT S R AR E, W
8. BP /iR, AR&iayT B M 1E e s o 2
W R AW B A 5 IE A 4% -DNA B . RNA
Gl N E BT B RS (B9 W25
FRBERRAL I IE R . H AR . JERRIA R 11
55, W CC M el LAE i, B S 05 S AT
B BUR. MR, ARz, Ko TEEMS. W
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%3 SwissTargetPrediction iR FIEAIAR & TE MR 2
Table 3 Active ingredients of Curcumae Radix by SwissTargetPrediction database

a4 TR Gl DL ( “Yes” ™MD ek B Gl DL ( “Yes” ™MD
I High 5 agassizin High 4
zedoarofuran High 5 FEAR LI — 45 High 4
cucumin A High 5 A High 4
JRFEA High 5 costunolide High 5
LHANE A High 5 R IV 355 1L P9 T High 5
curdionolide B High 5 2R P High 5
FEEIRAH High 4 FATIEEACT High 4
germaerone-4,5-epoxide” High 4 TR e 4 ) L High 5
INEEHE High 5 comosone 11 High 4
B NUNL — — FREA R IR 475 F High 5
L High 5 e v — —
A High 5 R High 5
R 2 e High 4 FASE" High 5
IR High 4 B-cuparenone High 4
AR T A High 5 G S High 5
zedoarol High 5 e High 5
AT — — TN High 4
22 T I High 4 B-Ma A I High 4
AR A High 5 T i High 5
<[ N High 4 B-Jr M High 5
FHA A High 5 B-HE )M High 5
FAN — — ELiN High 5
LHEILLEHER High 5 o-EIE — —
LWE High 5 -G High 5

HRESTIR BRI LR ST
* Represents the blood-entering components in the literature.

CLEA

E 3 #W&58RXEHES
Fig. 3 Intersection targets of Curcumae Radix and gastric
cancer
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S NEEYME R MR R At
Btk 1 (PD-L1) MIFRIAFIFEFIET-ERE 1 (PD-D)

KA. HEYE T 4000 17 4704k (Th17), X
SLAEEEH O (FoxO) 155 . MEBERIE 5 iEek.
Pt S B P15 - e S AN i B0 R 1 (JAK-STAT)
SEEM. BEAEMEVIEE 3 WIES/E AWM B
(PIBK/AKD) {558, LRI R,
36 HFXIHEEIIE

BT M 2B 5 R R ) 16 MH ST S
7 MZOEE R IR GHEAT 7 7o, A RRss
DL 100 BRor SR s N2 G Rk, RIS
RS E, MWE NS ARE1<-17.79kI/mol I, FHH
AWM GRS 45568<-20.92 kI/mol, HE
FEEE RS, Mg &6E<—29.29 kI/mol I}, 55875
[R2hEfe IR0, DIXH45 6 B8 <—29.29 kd/mol /K
ok, TR REE S 7 A, [FR O PR S A5
B—3, f1FE EGFR. STAT3. Aktl. SRC. IL-6.
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JSA TRINAE AR 46T B 8 50 1R S8 3505
BFEFRIA R RN B, Tiaks. B-HiE /-
B-F+ 1M~ y-Mid M. p-cuparenone. FrFEA .
AVHIEEAY) . ZEARE C 3L 10 M.
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4 XBERMEREBREER (PPD WEE
Fig. 4 Network of key target proteins interactions (PPI)
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