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Anti-prostate cancer activity and mechanism of different solvent
extracts of Anemones Rivularis Radix based on network
pharmacology and experimental validation
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Abstract: The anti-prostate cancer activity and mechanism of different solvent extracts from Anemones Rivularis Radix
(ARR) were studied by network pharmacology and experimental validation. ARR was extracted with water,75% ethanol ,and
ethyl acetate to obtain the crude extracts. The effects of three extracts on the proliferation and apoptosis of prostate cancer
cells PC3 were analyzed by MTT and flow cytometry in vitro,respectively. Chemicals of ethyl acetate crude extracts were ana-
lyzed by GC-MS. The active constituents and anti-prostate cancer targets of ARR were analyzed by network pharmacology. PPI
network was constructed ,and core targets were screened by topological analysis. The anti-prostate cancer signaling pathway of

extracts was analyzed by GO and KEGG enrichment analysis. Based on the above results, the mechanism of action was predic-

Wk H 1 :2023-10-23 3% H:2024-04-26
HEWH St ARLAR RIS (2023-YB241) 5 Bt M4 B 7 R REIFBIAA K320 H (2022-034-1) 5 53044 FBHE #3181 (2022-194) 5 52
BT 2B 2 2 IR A RBHIEE 32027350 H (XJGC20190659 )
* W E1E#H Tel :86-013595032564 ; E-mail : luo_heng@ gmc. edu. cn



1232 FR PS5 TT & Vol. 36

ted. The expression of genes in extract-treated PC3 cells at the transcriptional level related to the TNF signaling pathway was
assayed through RT-PCR, which further verified the predicted targets and mechanism. Results showed three extracts had
strong inhibitory effect on PC3 cells proliferation,and induced apoptosis (P <0.01) significantly. Compounds betulinic acid
and huzhangoside D were the main active ingredients of ARR against prostate cancer based on GC-MS and network pharma-
cology. A total of 89 targets related to anti-prostate cancer were obtained ,and 15 core targets were selected further,including
JUN,BCL2L1 and HSP9OAAL. GO functional enrichment showed there were 142 biological processes,28 cell compositions,
and 41 molecular functions involved. The intersection targets mainly involved TNF,TRP,NF-xB,and cancer pathway abased
on KEGG analysis. Results of RT-PCR showed the expression of key genes in the TNF signaling pathway were affected by
three extracts significantly, which was consistent with the results predicted by the network pharmacology. This study revealed
three extracts of ARR had strong inhibitory activity against prostate cancer,and betulinic acid and huzhangoside D were the
main active compounds. The mechanism of action may be related to the regulation of TNF,TRP ,NF-kB and cancer pathways.

Key words: extracts of Anemones Rivularis Radix ;anti-prostate cancer; mechanism ;network pharmacology ; experimental vali-
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Dickinson 2] ; B4 il (35 :11011-8611 , p4H Py

AV TR R ) s BERR I (MTT, 45
M2003, 2 [# Sigma 2\ &) ) ; Trizol (5 : 15596-018,
ZE[H Thermo Fisher Scientific /3 7] ) ; PrimeScript RT-
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Fig. 1 The effect of different solvent extracts of ARR on proliferation of PC3 cells(; +s,n=3)

B2 GEREBRIEVE PCEMZEZERIYLEFHEMHEEFENL(200 x )

Fig.2  The number and morphological changes of cells treated with extracts of

ARR under inverted fluorescence microscope (200 X )
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Fig. 3 Effect of different solvent extracts of ARR on apoptosis of PC3 cells(; ts,n=3)
0GR AL, * * P <0.01 ;Note ; Compared with control group, * * P <0.01.
R2 EEREZBZERBYNLERS
Table 2 Chemical composition in ethyl acetate extracts from ARR
I s fes i
o (min) content (% ) Compound weight

1 10.06 1.406  2,3-74(3,5 Z 2 36-F H A4 (H) -NLI§4-F 2 ,3-Dihydro-3 ,5-dihydroxy-6-methyl4 ( H) -pyran4-one 144
2 12.26 7.033 4-( N-TP RS FE-N-F 23 ) - T 1% 4-( N-Nitroso-N-methylamino ) -butyric acid 146
3 18.45 0.218 5B Homovanilic acid 182
4 19.70 1.121 FAMAMEE 4-(1E) -3-Hydroxy-1-propenyl-2-methoxyphenol 180
5 20.43 0.374 X FEHE AR p-Coumaric acid 164
6 21.18 0.159 T %M Eugenol 164
7 21.49 0.511 +F kil Pentadecanoic acid 242
8 22.49 17.144 FAER Palmitic acid 256
9 22.85 0.24 FhE R 7,1 Ethyl palmitate 284
10 24.56 6.873 W ihAR Linoleic acid 280
11 24.61 17.599 IR Oleic acid 282
12 24.83 1.815 T RER Stearic acid 284
13 28.67 0.55 kB Glycerol palmitate 330
14 30.55 9.54 FIHERSHER Betulinic acid 456
15 30. 87 0.281 1-T0 s H- M S 1-Monolinolein 354
16 32.58 0.197 FUEH Squalene 410
17 37.63 1.163 4 W50 BE Sterol -5 -enol 400
18 38.02 6.872 o B Soysterol 412
19 38.73 6.913 y-74 BB y-Sitosterol 414
20 39.46 0.398 o 745 -3-BE Soyster-7-en-3-ol 414
21 39.73 0.552 IR Cycloeucalenol 426
22 40.17 1.907 4/EE E Vitamin E 430
23 40. 60 0.857 {5 4-Hs-3-F Stigmast-4-en-3-one 412




Vol. 36

B R A < BT 0 205 24 J o S B E PR B 24 PR AN [ 9 R B M 9 R 0 B A L) 1237

2.3 ETFMEKHIBEZRHUETSBREE AVLE T
2.3.1 w59 Bk A & Yo B 0 ik

LA TR R E3 o o M 4 R 5 5 SCRR R
i TCMSP gk T 18 5 5 35 v o
N EARENRRR AN PR LR Do il i e i i 3L 3

ARR

b AL P B 1 FHFE AT 110 A, T8 s A
SR AT 12 653 A~ Rk L 4 5 5 AT SR A 5%
FE RO I 22 5 B, B A RAT I HR YT R
B i B T FE R A 89 AN (LA 4) .

HiT 51 A

Prostate cancer

12564
(99.1%)

4 REEFUERSSHIRELRSNERE

Fig. 4 Venn diagram of targets of active ingredients of ARR and prostate cancer targets
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Hubba X 8 H AR M 28 24730480 H, 1535 degree

HE44 w15 09 8% 0 B8 A 43 i & ALBL JUN,
HSP9OAAL ., PTGS2 ., BCL2L1 ., AR, PSEN1, MAPKS .
KDR ,CCNA2 .BMP2 .PARP1 ,PRKCD ,CDC25C ,TOP2A
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HSPOOAAI (degree = 25) 7E4R I HAE ML AR R Y
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Fig. 5 PPI network of intersection targets
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