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Abstract: Prostate cancer (PCa) drug resistance is one of the major challenges in cancer treatment, and there is an urgent need to
explore new therapeutic strategies. The androgen receptor (AR) and its signaling pathway are the core factors driving the occurrence
and development of PCa. Clinically, androgen deprivation therapy (ADT) alone or in combination with androgen receptor signaling
inhibitors (ARSI) is often used to inhibit the progression of PCa. However, most patients eventually develop resistance to ADT and
progress to the metastatic castration-resistant prostate cancer (nCRPC) stage. Recent studies have shown that AR and ferroptosis have
a close mutual regulatory relationship. Inhibiting AR expression can enhance the ferroptosis sensitivity of PCa cells and partially
reverse ADT resistance. Ferroptosis, as an iron-dependent, regulated form of cell death characterized by the accumulation of lipid

peroxidation, has become an important direction in cancer treatment in recent years. This paper systematically reviews the latest
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research progress related to AR and ferroptosis, focuses on elaborating the key molecular mechanisms of AR-regulated anti-ferroptosis,

and systematically summarizes the application potential of natural products (such as Sinularin and Rhytidone C) that regulate the AR-

ferroptosis axis in reversing PCa resistance. The AR-ferroptosis axis provides a new molecular target for overcoming PCa resistance,

and the therapeutic paradigm of targeting this axis with natural products has important clinical significance.
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Fig.1 AR regulates mechanism of ferroptosis through transcriptional regulation
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D% ESI A jiilkss A Lk
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LNCaP 4l 100, 1000pumol L  GPX4 bIAN

Rhytidone CBY  #E4RJERTAEIL  1AN: 22RVL ReEBE BT %f: 25, 5. AR-MBOAT?2 AR|. MBOAT2|.
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Rhytidhysteon ~ DU145. 22Rv1. ZHffd: 20umol L1
sp. SCSIO LNCaP. RWPE-1 4iff

A2 P ) Gk} RP: LNCaP 4l fids /Ml 4gkg? HIF1a-B-catenin- HIFlal. B-

TR

AR catenin. AR|]
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TEARAY; fRkAh: 1004k mgkg™ 5 A E)
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R A Roh: FRPE-ARFER  4H: 5pgml? AR-mTOR; AR|. MTOR|;
A ifn RS 3R LNCaP 41l HMMR HMMR|
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SR PC-3 1 22Rv1 41ijig umol L%
3P 2 ) PIEE. e MkN: PTEN-CaP8 4/l  /Mil: 40mgkg™;  AR; MYC AR|. MYC|;
Pl FIEAERTY, RS Mffd: 20, 40 HT
CSC. PTEN-CaP8 #il pmol 4.1
PC3 4l
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D% KR ! Fl B GilKil
IR Melia fN: DUL45 HFASMERL /M. 02mgkg®:;  USP39. PLK1 Fe?*t. ROST.
toosendan 4 AU, fi4b. DU145 1 ZHfi: 20 nmol L1 MDA1®. #FET:T

54 LNCaP 4y

Akt-EE I B; mTOR-FFLAIE S RILEN; HMMR-ZMTIRN SIIZE)% 14, Caspase3-EIHRAMNE 3; PARP-J ADP iZ0ER ATl MYC-E#fi
AL p21-AHE RO SR 1A: Bax-BCL2 AHXE X RE: Bel-2-B 20 A MR/ R ER 2; 1= LR/ B0E: |- R A0Sl
Akt-protein kinase B; mTOR-mammalian target of rapamycin; HMMR-hyaluronan mediated motility receptor; Caspase-3-Caspase-3; PARP-poly-ADP ribose

polymerase; MYC-myelocytomatosis oncogene gene; p21-cyclin-dependent kinase inhibitor 1A; Bax-BCL2 associated X apoptosis regulator; Bcl-2-B cell

leukemia/lymphoma 2; 1-upregulation/activation; |-downregulation/inhibition.
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PO R ET i AR £iE, #0 N GPX4
B NRF2 [F3RIE KT DURFE R BB TR B,
RER IR BRI E, 15 AR SRS T @k 2 6]
(R FEHL AL T RO ANTE IR .

NFRBIX — i, AR F I N g S
e T-TRSCEs, {58 CRISPR-Cas9 5 Rk AR Jit
R, 3R AR BFAER R RARAR, BRH AR 5k
FETTIE M E AR, S AR HIsEAET:
FHORE AW B AR D) BRI, 1X — RGN BE % 4]
B AR-BRAET @ B R TN, BE RN KRR =W
GV B [ BT R B (AL T 7 M I L A

AR ] AR-ERAE Tl P I PR AL i FE 2%
18, ZORSES TR R 2502555
PRETHF SR R IR PR T 3 ANJ7TH, G a) @ [F] 5 3
ZHORIR =P Lo I ARG B T AL, B I
PRARGG A R o B 57 S T I 3507 ke e e o LB

DA FH, ZHRRF=Y LU ERYIE T R 525
COnfL & JEFAZR AN AT 251K YBOOY, & Sk 2= 1)
SORTRIUSIEE), FRFETEVERIAZ O B i 73 AR
FHELG AR B, AR =3 ST 25 KA 4]
FEERITIEE R & B2 R R, TR I
PR “FIRAT# . JTROTEE” MREARZR, BMEH
ARET AR EY) (W a-thPTERBL, AS R
A KD, HAR AR AN G T, 5
L CORINETERE. KRNI IS 2582
PEAERIFERRBIIG RS, 2 BORIR= W) Canfi iz
FRIOD) SEAERIEMEZE . AW FH BEAR . AR A P
SRR, FRIE R 2 U7 A B RUA TR
B, CLE RG], H R AR A/ AR SR
H 4 gkg ' IEFIE, /MRS ANEFIEBE, 60kg
FRN IR 252075 19 g, Wtk @ EASOR RIS In
HIFIHMERE, I 0] BT R BB RS S AN R Ri01, - gt
Ab, RIRFEVIH SRR A 2, X CLTE T Z AR A
AR AREE, H—BHI55 T P 257 2
Il PR AT AT 7244 28 55 W R 3 35 110 =49 0 2 ) — 2 2
B, AR Z KM SRR R
LNCaP. DU145) s R AR, xR
M USRI R CRPC 5 5 P S i 2545 4E (T AR
P, AR-VT7 Rk, RIESEIE), FK, ZHWHT
IR — 2 S HR bR ClBR AR BRIET AR EN)
AL, BRZ AT R W2 E R N R R S
P P 4 ) 7R R A B <X I (A D I WY 2
15, T MR TR B KA TR R 3 A
YR S, R BT 2 25 AR Ui 4 2 R 0%
SERARFA AR (A% O PR BRI 2 R S 1 1 i
HAEME . AW B A, 51 ALZ003 385
LW RMEMSOEST, FROR T 28 R A PaE
TR B AT TR RGUKREA . TRA. BED
JRE RSB B TR AR, B RAR =4 () LR A )



FE49EFE 28 2026F2 H

’Z;-*f"‘«if-'iﬁ{ ER Drug Evaluation Research

Vol. 49 No. 2 February 2026 701 -

J e 2 20 ) SR RE D, anis A R AR A 85
M) 2 0 K A A ST B B R R ) Je 0k, R LA
JiRE AL 1) ' S B AR UL 208, R A
AN E S LR AR, REFR IR R AR S
TEER, AR, AR R
R SR T BRI T 805 e 40
22Rv1 XF 2 BRI RE /7, BE T SR AL B R 7 2505
AT R R R S AR A AR A L R AR R
BB A BB, R HEAADLIG R CRPC BN 25 AL,
TER KT RO e A VP, IR e e 4
2577 FARACTRHE VT SRR, 9] ks B SR IRV PCa
YU B & /N (10 NCG /B K
N, T R DAY R B R AP R 248 A F L
1], B SR IIG R AR R MO0, 3D SRS A Al 7
PRANAERESE AR 1 20 2R A5 P I S B 1 BT
HeHARIGRA R B ER, 4a2dEEAR
ATRNER AL RSP 2 B I P01 e i 2 35 42 R VB e
EIUPEACN
5 HiE5RE

AR 5EBT A HiA$ELE PCa #E @ K45 K
BEAEF, B0 AR-ZRIET R HE RN BT PCa i 2
(B B ARTR T SR o« ASCHARf, AR @ 2 4k
Rl E A B S AR T i P I S S O E e
o, AR GEI ] Fe Wi (LTFe-LTF i) 5H1E
B Fex*#MHE (BMP/Smad JB#%), 8/ N A Fa e ik
WA %R fERRRSET, AR @i ACSL4.
MBOAT2 W% 3ig %, P g it SR (24
MRS BTG, PUFA-PL) SHiEAbIgiR CFpA
MRS BT IS, MUFA-PL) WL EHTEALDT
WRS T, AR MURTEELS SLC7411 JEE)TLA
#4595 SLCTA11-GPX4 ShHraEiste, Eagiis
FSP1 /- S1dE GPX4 (KHiE P Lm g . 2,
AR HEEED “AR-BRIUETC-MNZG” HIRTEIAEE,
)R A T WA AL S

AW FCILLE N 3 IERIRT= P R B ) AR-
OB MRS S — N B i i &
W), WISZEL AR R SR SEAE T ER 2R
TN AR B BEY), R AR R F
i 25 3R T AR 40 15 55 = 2RO AT T 1 Y
AW, T INERBE T PAT R 45 S i 24 o e o GX Lk
RIRFEIEAG I “ 280 AREEIE” #5bE, A PCa
i 25 9697 S 6t 1 X B A 2 29 A i )T e K.
SR, 2400 R AR PIHE A AR-BRIET Sih (O BIF 58475 1

I P A SRR RS0, R FEALHIER LR AN A2
I PREG A AE FER R o KRR TR B & B H i B =5
R EZETIREAR, W AR 58301085
F (GPX4. ACSL4) 1) L FlFiEk R A% OfE
5138, SEHAZ 0 RS HEE A S 45 2571 =
AR AL .

25 b, AR-FRIET-Hh R IN 9 PCa I 25 AL
FUPRAL T A, TORER =R i R R ) 3
AT PCa 23 I RE T 877 Wl o Ja SLid s AL
WFFLRIRE AR B BT TR HEA B AR LI 2R
GifkHEidt, A A PCa F R A 2 4 R 3
RUEIT 5 %, AR PCa T 24 ME ARt S = 1 .

FBFRR AEENFARELEAZFR

SEE

[1] Siegel R L, Kratzer T B, Wagle N S, et al. Cancer statistics,
2026 [J]. CA A Cancer J Clin, 2026, 76(1): €70043.

[2] Tsao C K, Oh W K. Urological cancer: Enzalutamide in
metastatic CRPC-old dog, new tricks [J]. Nat Rev Clin
Oncol, 2012, 9(11): 613-614.

[3] Schweizer M T, Yu E Y. Persistent androgen receptor
addiction in castration-resistant prostate cancer [J]. J
Hematol Oncol, 2015, 8: 128.

[4] Ghoochani A, Hsu E C, Aslan M, et al. Ferroptosis
inducers are a novel therapeutic approach for advanced
prostate cancer [J]. Cancer Res, 2021, 81(6): 1583-1594.

[5] Wang M D, Xing R, Wang L Q, et al. Mechanisms
underlying prostate cancer sensitivity to reactive oxygen
species: Overcoming radiotherapy resistance and recent
clinical advances [J]. Cancer Biol Med, 2025, 22(7): 747-
761.

6] AR, PG, MR, 55 JETERIET R HERAT

M Z IR RIT IR AR [J]. PR, 2025, 56(17):
6389-6403.
Dai G N, Sun K R, Zhou Y X, et al. Ferroptosis-driven
targeted therapy of artemisinin derivatives across multiple
diseases [J]. Chin Tradit Herb Drugs, 2025, 56(17): 6389-
6403.

[71 Zhou L, Jiang J W, Huang Z, et al. Hypoxia-induced
IncRNA STEAP3-AS1 activates Wnt/B-catenin signaling
to promote colorectal cancer progression by preventing
m(6)A-mediated degradation of STEAP3 mRNA [J]. Mol
Cancer, 2022, 21(1): 168.

[8] LiuHC, ChenSY,LinY, et al. Ferrous ion alleviates lipid
deposition and inflammatory responses caused by a high

cottonseed meal diet by modulating hepatic iron transport



* 702 -

FE49EFE 28 2026F2 H

{;35"%4-157{ ER Drug Evaluation Research

Vol. 49 No. 2 February 2026

[10]

[11]

[13]

[14]

[15]

[16]

[17]

[19]

[20]

[21]

homeostasis and controlling ferroptosis in juvenile
Ctenopharyngodon idellus [J]. Antioxidants, 2023, 12(11):
1968.

Jiang X J, Stockwell B R, Conrad M. Ferroptosis:
Mechanisms, biology and role in disease [J]. Nat Rev Mol
Cell Biol, 2021, 22(4): 266-282.

Yuan Y M, Xu J T, Jiang Q X, et al. Ficolin 3 promotes
ferroptosis in HCC by downregulating IR/SREBP axis-
mediated MUFA synthesis [J]. J Exp Clin Cancer Res,
2024, 43(1): 133.

Mao X Y, Wang L Z, Chen Z A, et al. SCD1 promotes the
stemness of gastric cancer stem cells by inhibiting
ferroptosis  through  the = SQLE/cholesterol/mTOR
signalling pathway [J]. Int J Biol Macromol, 2024, 275(Pt
2): 133698.

Freitas F P, Alborzinia H, Dos Santos A F, et al. 7-
dehydrocholesterol is an endogenous suppressor of
ferroptosis [J]. Nature, 2024, 626(7998): 401-410.

Doll S, Freitas F P, Shah R, et al. FSP1 is a glutathione-
independent ferroptosis suppressor [J]. Nature, 2019,
575(7784): 693-698.

Mao C, Liu X G, Zhang Y L, et al. DHODH-mediated
ferroptosis defence is a targetable vulnerability in cancer
[J]. Nature, 2021, 593(7860): 586-590.

Yang Y R, Liu TY, Hu C, et al. Ferroptosis inducer erastin
downregulates androgen receptor and its splice variants in
castration-resistant prostate cancer [J]. Oncol Rep, 2021,
45(4). DOI:10.3892/0r.2021.7976.

Mondal D, Narwani D, Notta S, et al. Oxidative stress and
redox signaling in CRPC progression: Therapeutic
potential of clinically-tested Nrf2-activators [J]. Cancer
Drug Resist, 2021, 4(1): 96-124.

Bordini J, Morisi F, Elia AR, et al. Iron induces cell death
and strengthens the efficacy of antiandrogen therapy in
prostate cancer models [J]. Clin Cancer Res, 2020, 26(23):
6387-6398.

Shi H X, Zhao X, Yang H F, et al. Low androgen levels
induce ferroptosis of rat penile cavernous endothelial cells
[J]. Sex Med, 2023, 11(4): qfad043.

Ma S, Wang Z X, Xiong Z Z, et al. Enhancer transcription
profiling reveals an enhancer RNA-driven ferroptosis and
new therapeutic opportunities in prostate cancer [J]. Signal
Transduct Target Ther, 2025, 10(1): 87.

Guo W, Bachman E, Li M,

administration inhibits hepcidin transcription and is

et al. Testosterone
associated with increased iron incorporation into red blood
cells [J]. Aging Cell, 2013, 12(2): 280-291.

Zhao Y S, Zhao J N, Ma H Y, et al. High hepcidin levels

(22]

(23]

(27]

(32]

promote abnormal iron metabolism and ferroptosis in
chronic atrophic gastritis [J]. Biomedicines, 2023, 11(9):
2338.

Elguero B, Gueron G, Giudice J, et al. Unveiling the
association of STAT3 and HO-1 in prostate cancer: Role
beyond heme degradation [J]. Neoplasia, 2012, 14(11):
1043-1056.

HuY C, Yeh S, Yeh S D, et al. Functional domain and motif
analyses of androgen receptor coregulator ARA70 and its
differential expression in prostate cancer [J]. J Biol Chem,
2004, 279(32): 33438-33446.

Fan AY, Li Y P, Zhang Y Y, et al. Loss of AR-regulated
AFF3 contributes to prostate cancer progression and
reduces ferroptosis sensitivity by downregulating ACSL4
based on single-cell sequencing analysis [J]. Apoptosis,
2024, 29(9/10): 1679-1695.

MaY J, Zhang X H, Alsaidan O A, et al. Long-chain acyl-
CoA synthetase 4-mediated fatty acid metabolism sustains
androgen receptor pathway-independent prostate cancer
[J]. Mol Cancer Res, 2021, 19(1): 124-135.

Liang D G, Feng Y, Zandkarimi F, et al. Ferroptosis
surveillance independent of GPX4 and differentially
regulated by sex hormones [J]. Cell, 2023, 186(13): 2748-
2764.¢22.

Yu X P, Tong H J, Chen J L, et al. CircRNA MBOAT2
promotes intrahepatic cholangiocarcinoma progression
and lipid metabolism reprogramming by stabilizing
PTBP1 to facilitate FASN mRNA cytoplasmic export [J].
Cell Death Dis, 2023, 14(1): 20.

Shrestha R K, Nassar Z D, Hanson A R, et al. ACSM1 and
ACSM3 regulate fatty acid metabolism to support prostate
cancer growth and constrain ferroptosis [J]. Cancer Res,
2024, 84(14): 2313-2332.

Li XY, Chen Y T, Hu P Z, et al. Fatostatin displays high
antitumor activity in prostate cancer by blocking SREBP-
regulated metabolic pathways and androgen receptor
signaling [J]. Mol Cancer Ther, 2014, 13(4): 855-866.
Zhang Z Q, Xie T L, Zhang S, et al. Second generation
TQB3720 abrogates
prostate cancer growth via AR/GPX4 axis activated
ferroptosis [J]. Front Pharmacol, 2023, 14: 1110146.
Zhan M, Xu H, Yu G P, et al. Androgen receptor

deficiency-induced TUGI in suppressing ferroptosis to

androgen receptor antagonist,

promote benign prostatic hyperplasia through the miR-
188-3p/GPX4 signal pathway [J]. Redox Biol, 2024, 75:
103298.

Tang M, Xue L T, Wang B, et al. SLC7A11 upregulation
via AR and NEDDA4L ubiquitination contributes to



FE49EFE 28 2026F2 H

{;*‘%ffiﬁ{ ER Drug Evaluation Research

Vol. 49 No. 2 February 2026 * 703 -

[33]

[39]

[42]

ferroptosis inhibition and enzalutamide resistance in
castration-resistant prostate cancer [J]. Cell Death Dis,
2025, 16(1): 591.

Sun R, Yan B Y, Li H, et al. Androgen receptor variants

confer castration resistance in prostate cancer by

counteracting  antiandrogen-induced ferroptosis  [J].
Cancer Res, 2023, 83(19): 3192-3204.

Guan J S, Jia J, Huang Z X, et al. Cepharanthine
hydrochloride: A novel ferroptosis-inducing agent for
prostate cancer treatment [J]. Front Pharmacol, 2025, 16:
1536375.

Wu Z P, Su M Q, Chen H W, et al. Sinularin exerts anti-
cancer effects by inducing oxidative stress-mediated
ferroptosis, apoptosis, and autophagy in prostate cancer
cells [J]. Anticancer Agents Med Chem, 2023, 23(12):
1457-1468.

Th—. WEERIRY) Rhytidone C $it PCa /E VPN A
S THUIFESS D). BT PR BE 2 R, 2025,

Nie M Y. Evaluation and molecular mechanism study of
anti PCa effect of marine natural product Rhytidone C [D].
Nanning: Guangxi University of Traditional Chinese
Medicine, 2025.

Ehsani M, Bartsch S, Rasa S M M, et al. The natural
compound atraric acid suppresses androgen-regulated neo-
angiogenesis of castration-resistant prostate cancer
through angiopoietin 2 [J]. Oncogene, 2022, 41(23): 3263-
32717.

Gan X, Huang H L, Wen J, et al. o-Terthienyl induces
prostate cancer cell death through inhibiting androgen
receptor expression [J]. Biomed Pharmacother, 2022, 152:
113266.

Jiang M Y, Poudel S, Song K. Androgen receptor and
hyaluronan-mediated motility receptor as new molecular
targets of baicalein: New molecular mechanisms for its
anticancer properties [J]. Arch Pharm Res, 2023, 46(8):
679-693.

Mitani T, Harada N, Tanimori S, et al. Resveratrol inhibits
hypoxia-inducible factor-1a-mediated androgen receptor
signaling and represses tumor progression in castration-
resistant prostate cancer [J]. J Nutr Sci Vitaminol, 2014,
60(4): 276-282.

Nauman M C, Won J H, Petiwala S M, et al. a-mangostin
promotes in vitro and in vivo degradation of androgen
receptor and AR-V7 splice variant in prostate cancer cells
[J]. Cancers, 2023, 15(7): 2118.

TRy, SRR T e AR BT 51 i vh A 25 B LA [D].
BRI K, 2021,

Huang Z X. Pharmacological mechanism of berberine

[49]

[50]

[51]

hydrochloride in prostate cancer [D]. Jinan University,
2021.

Khan M A, Singh D, Jameel M, et al. Lupeol, an androgen
receptor inhibitor, enhances the chemosensitivity of
prostate cancer stem cells to antiandrogen enzalutamide-
based therapy [J]. Toxicol Appl Pharmacol, 2023, 478:
116699.

Ota A, Kawai M, Kudo Y, et al. Artepillin C overcomes
apalutamide resistance through blocking androgen
signaling in prostate cancer cells [J]. Arch Biochem
Biophys, 2023, 735: 109519.

Jiang M Y, Sun Y, Song K. Ginsenoside compound K
suppresses tumour growth in the 22Rv1 xenograft model
and inhibits androgenic responses via the transcriptional
mechanism in human prostate cancer cells [J]. FEBS J,
2023, 290(7): 1840-1854.

EHRE, BN W FE RS BRI T R
11 RIE TR 4 BRAE T IR R AT 7T 9] o
FE R, 2022, 31(9): 42-46.

Wang J J, Li J. Study of quercetin inducing ferroptosis of
prostate cancer cells by inhibiting the expression of
SLC7AL11 [J]. Chin J Hum Sex, 2022, 31(9): 42-46.

Hu F, Sun Y X, Zhang Y F, et al. Maslinic acid induces
autophagy and ferroptosis via transcriptomic and
metabolomic reprogramming in prostate cancer cells [J].
Front Pharmacol, 2024, 15: 1453447.

By, L, i, S NSRS T AT S E Al
HOBRFE T R AR AL [J]. o ERAERT A 244 &, 2023,
15(3): 278-284.

Mu K F, Ye J] W, Shen Y J, et al. Berberine induces
ferroptosis in prostate cancer cells and its mechanisms [J].
Chin J Oncol Prev Treat, 2023, 15(3): 278-284.
LiLL,LuJZ, FuS]J,etal. Evodiamine induces ferroptosis
in prostate cancer cells by inhibiting TRIM26-mediated
stabilization of GPX4 [J]. Chin Med, 2025, 20(1): 71.
A, PR, REEE, % BESFAEEEE Nr2/HO-1
fE 5 E T ANHRIRE FTC-133 41tk A8
[7]. BURMIREE 2, 2022, 30(18): 3269-3274.

Tan X, Chen J, Xiong G Z, et al. Calycosin induces the
ferroptosis in human thyroid cancer cell line FTC-133 cells
through Nrf2/HO-1 signaling pathway [J]. J] Mod Oncol,
2022, 30(18): 3269-3274.

SR, DSl GSK3B/Nrf2 il #% 175 5 41 £k 5t
ToREMI#0H] PCa HUMIZAARZE [D]. HL: ZHEFR
K2, 2023.

Zhang L J. Hanhuangqin glycoside induces cell iron death
through the GSK3 B/Nrf2 pathway, thereby inhibiting the

proliferation and invasion of PCa [D]. Hefei: Anhui



- 704 -

FE49EFE 28 2026F2 H

{;35;%4-14 ER Drug Evaluation Research

Vol. 49 No. 2 February 2026

[53]

[54]

[56]

Medical University, 2023.

Liu S H, Tao Y, Wu S, et al. Sanguinarine chloride
induces ferroptosis by regulating ROS/BACH1/HMOX1
signaling pathway in prostate cancer [J]. Chin Med,
2024, 19(1): 7.

Shen SY, Xue G F, Zeng Z G, et al. Toosendanin promotes
prostate cancer cell apoptosis, ferroptosis and M1
polarization via USP39-mediated PLK1 deubiquitination
[J]. Naunyn Schmiedebergs Arch Pharmacol, 2025,
398(8): 10939-10949.

Wang Z M, Wei X H, Xia G Y, et al. An active ingredient
from the combination of Corydalis Rhizoma and Paconiae
Radix Alba relieves chronic compression injury-induced
pain in rats by ameliorating AR/Mboat2-mediated
ferroptosis in spinal cord neurons [J]. Front Pharmacol,
2025, 16: 1558916.

Yeewa R, Naiki-Ito A, Naiki T, et al. Hexane insoluble
fraction from purple rice extract retards carcinogenesis and
castration-resistant cancer growth of prostate through
suppression of androgen receptor mediated cell proliferation
and metabolism [J]. Nutrients, 2020, 12(2): 558.

Liu D, Huang J P, Gao S S, et al. A temporo-spatial
pharmacometabolomics ~ method to  characterize
pharmacokinetics and pharmacodynamics in the brain
microregions by using ambient mass spectrometry
imaging [J]. Acta Pharm Sin B, 2022, 12(8): 3341-3353.
Chen T C, Chuang J Y, Ko C, et al. AR ubiquitination

induced by the curcumin analog suppresses growth of

(58]

[60]

(61]

temozolomide-resistant glioblastoma through disrupting
GPX4-Mediated redox homeostasis [J]. Redox Biol, 2020,
30: 101413.

A, TR A S e 9 2 A K R R R R ) i
AR IR T ST (D). #PH: FEAERAE, 2021.
Shen Q. Research on tumor microenvironment responsive
nanocarriers for targeted delivery of saponin and treatment
of breast cancer [D]. Hengyang: Nanhua University, 2021.
VS H . TR ORISR AR R S Tt
Jihgeg 2y e ) K R 7S [D]. B IR, 2024
Hu H T. Research on copolymer nanomicelles based on
polycaprolactone and their application in targeted delivery
of anti-tumor drugs [D].
University, 2024.

TN, BAPRE, JRHET, 5. T H080 e A U A
PR R SR R AT T LA [J]. B S Be sk,
2025, 33(9): 1289-1298.

HuangM L,LiMY, Xing Y Z, et al. Effect and mechanism
of gambogic acid based on heterogeneous transformation
of prostate cancer [J]. Acta Lab Animalis Sci Sin, 2025,
33(9): 1289-1298.

RIRJR. HT BBN /RO 3D 585 5 R
R 2 P 2 B 7 85 1DE ek (0 4 T LA BIE 9C [D]. BRAR:
JRHR K, 2024,

Wu J C. Study on the effect and mechanism of

Changzhou: Changzhou

cryptotanshinone against bladder cancer based on BBN
induced mouse bladder cancer and 3D organ like model
[D]. Chengdu: Chengdu University, 2024.

[FriE%h4  Fh3EXR]



