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Abstract

Resveratrol, a polyphenolic compound naturally found in grapes, berries, and peanuts, has attracted
significant attention in recent years due to its potent antioxidant, anti-inflammatory, and anti-can-
cer properties. This review summarizes the molecular mechanisms of resveratrol in breast cancer
cells and its role in tumor suppression. Resveratrol exerts its effects by targeting multiple signaling
molecules, thereby inhibiting the proliferation of breast cancer cells, inducing apoptosis and au-
tophagy, suppressing cell migration and invasion, and reprogramming cellular metabolism. Addi-
tionally, resveratrol shows potential synergistic effects when combined with chemotherapeutic and
radiotherapeutic agents. Despite promising preclinical results, issues related to the bioavailability
and stability of resveratrol remain to be addressed. Future research should focus on optimizing
resveratrol delivery systems, deeply elucidating its molecular mechanisms, and evaluating the
safety and efficacy of long-term use, with the ultimate goal of providing more effective treatment
options for breast cancer patients.
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FLIRSE R A ER L MR R LR 2, HAORRABET R E AT . it A B Z(WHO) S
it IR G R GIH 24.5%, I B2 LA T R R RN Z —[1]. REFLIE
LRSI WA 7 S 7R B, PR T T AR RG22 MO R ZR G N [2] [3],
A AP R B BT, (BN Rk . B, A& ge iy Ao AR ™ AR, 2SR
MR BIEAESEIRA]. BEAh, T 251 R FLRR T P ) 55— KHERE[5] [6]. PRIL, FHRHBTHIG
JYOTEMZY), USEmins T BOR . BRAREIE RIA s R 2451, o = i 2L s wF 72 (0 2 A

FERZ YUY RE T, RIMCE BRI 2R DS AR R B Al sy, &3k
TE[7][8]. F1ZE 79l (Resveratrol) it — M RN 2 ByRAL G, T2 AFE T M5 fE4E . Wisr . BRAEAN— 48
I 9]. & RASRA AR EiA, b S REh HaT AR A, -5 2 Fh 4 A P 48 AR
YRR, FEVRP R Z M AEYRON[10]. BEFLRM], AR B RAA 2 MEYAETE, BRI, IR
[12]s HLR[13]. FiEE[14]. LI RIT[15]155 . STEEK, BRI AR T 4R s e 2 B I U T 0
B RERAE RN U, HARR R PN 2 58 ROREE A O — M 52 R RIS 2500 -

ASCGRA T IR 2 e PURL IR 70 T AL ol ot Fe it e, VEARRI SLAE R g iE . AT, i
Mo B S A A S T T PR R T AR IR L D 19 28 W A L e 1) S SR S B L

2. BFEFEXILRES FHH
2.1. ¥MRILARaETE
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WM, 2P R4 i AP 7E S 3, F0] 4T1 4UMa R IGAE[16]. 1 227 F 3 ik 400 o) 400 B ) 30 2
FI AR5 M (CDK)2. CDK4 1 CDK6, f# MCF-7 4iiif= f7E G1 #i[17]. A BT p53 Fl p2l i&
%, i MCF-7 F1 MDA-MB-231 i ffg (1) 34 56 [18] . Giméne EWF A — PR A BN T
p53/p21Cipl/Wafl i@, FHA4IMIAE G2/M H, HHIILIGTE[19]. AT WL, 2 Fie i 4100 ot 4 i &) 39 5%
14 25 11 A 5 108 % R A0 i 7 s 4 PR S

128 P B RE S 22l e S il , P LA A0 B A B A [20] o PISKIAKT 15 5 3 ¢ 5 5 i 7E L AR
A S P P R AT AE . (A 2E S B ] PISK/AKYMTOR GEEK, 1011 22 Pl L Jlgt s 2 it f B4 55 [21]-[24]
AR W3 R 1A 1 22 2 ST A B 1 Ml R T 5% (MAPK) RO 5 L, JER e 00K S 7 T A i i - 82
JE AL A 40 B A S T TG 1 A0 2(ERKL/2) [18] [25] [26]F1 p38MAPK [18]fiEE,  BHL1E 3L ARy 41 i
(5. SRTT, ERERERY, [ESEERE I SK-BR-3 41/l ERK1/2 (I35 YE, FMsl4nffT:[27]. thob,
22 7 B AT A 7 kB(NF-B) [28]. {5 5 4% 3 55 S A+ 3 (STAT3) [29]. Notch [30]5(5 5
% 0 ) <L R 20 L PR 5

2.2, FEMEAT

75 40 M TR RE IR T TR R . 2T AR, AR ] A A R Ak L A7 [31]
[32]. 15 SR R A R B 1A 7K i Bl (Caspase) F I 27 Bk 2 v [33] [34]. BAKIATY Bel-2 SR H[33]
[351% ML, FHFAMVBMBIE T AR EEREBC S RN LIRIEH T8 Bax. caspase-3 il caspase-8 [f]
Fis, FREPUATEA Bel-2, 55 MCF-7 410 T-[32]. F1 22 EE LA R AR 1 77 SN E K DNA &
AL TEEE 1 (POLD1)M) mRNA FIEE H R IL, HH| G FE A AL PR (PCNA)FIFLR T8 B Bel-2 B3RIA,
T3t 22 IR — WL A% 0 58 A i (PARP) A caspase-3 HIiE 1k, g3k = BH I 2L i Je (TNBC) 41 g i T2 [33]

2 I AR A RIS 5 T SRR AR T, A BRI p53 A SRS ps3
# MCF-7 40 T2[20]. #E— Bt 5E kI, B2 EER] 5 MCF-7 4 p53 1% 0 45 #4318 (p53C) f7 fEAH H.
YER, BRI 54 9828 7Y p53 [ iR 41l il 2 (MDA-MB-231 il HCC-70) p53C & (I 4E[36]. X — K
R AR BE@ I YR pS3 XU AE SR AL 1 B UEA . Paula SRR AR BA, 0 A M I 0 T A
2 (CK2)IfRik, $5m AN A N v 14 S (ROS) HI A 1, W 3 BRI B R A LA, 5 Sl I T2 [37] - MicroRNAS
(MiRNAs) 2 —FHEZID RNA, S 5REF I AEY) 2l FE R . A2 Il i I 55 miRNA-122-5p 1)
FIk, P LR A AT B B R A 2 U, AR TI[17]. Ak, FEE A R AR TR NF-«B [28].
MAPK [38]. STAT3[39]. PISK/AKT/MTOR [27]%:5 5B %% S A IR 4R T,

2.3. FESEmAaNE

R P R A AT 7 BN 7EREAM T, R O TR B LR
TS, (TERAINREERS, SRS RN, LYY BB [40] [41]. 12T R S LR
(5 BIE L 3 (SIRTI)/BEEIL AMP i (L7 F1ESAMPK) (5 5 B84 7 SN 11, M 4T1 400
(BRAEERS, DL SRR N BRI 2 K [42]. E1 75 Rt T S 3LADZE I & s SN e . P2
45 LR I 1 M RO B . AR S PR B . (RN %, TS PARP 10
4517 talazoparib % MCF-7 4L IA[43] . SR (325 B 2 — FYOUNE Al T {RHE 40 M FI A, 99098 MICF-7
LT [44]. IXFN), IR S AT R AN R T, ST R A BT T, SR
Wt I R A o 77 15 52 2 O R ELAE

2.4. INFEIApEERINERE
B ) S L (EMT) R AN A A A (2 250 1 BT 7. EMIT FR S E, £ 3R b by
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LI 2 Rl ) 78 B FRAC 0 ek 8 . E-cadherin /& b R 402 18] 10 SR AN 4> 1, HiRk sk
& EMT MR ERE. AR AEEE A E S 4B, L E-cadherin Al p21 {1583k, FHIEME4HH0IEH%
[24]. HALSEKIE T B (TGF-A)/e T EMT M EH ZE Sl g [45]. WL, B RE@EH TGF-p1
S EMT SRAM G 2L AR T R AR 28 [42] [46] . RIS, 22 %4>~ i N-cadherin, p-catenin, vimentin,
snail A1 slug %5 B 57 40 i b 26 42030 1) FL AR 40 AT A2 [46] [47]. H:LUIL i 48 B (B (MMPs) & — 25 e fig %
RN AL R (ECM) B, fEdiiuT R AR 28 b R IE EEAE A . (282 I £ ZUR 0 MMP-2 i
MMP-9 [k Aig 1, BELLE 7L R 40 B A #8 {2 28 [46] [48]. LhAh, (I EEIE PISK/AKT 1 Wnt/s-
catenin {5 5 EEEINH] MCF-7 AR B AT [49]. AL IE thrl k55 4 MEsb ] Na ik mi Pi #4iz
a5, DL MDA-MB-231 A ¢ #4[50]. FHLWT AL, A2 R IE O 1 1A OG5 Sl ek, #| EMT %%
P AR e 4 [ R BRI IE, ) U AR 40 BT A AR 28

2.5. ELARAA

Jei 0 5 10 5 4 B 2 B A7 E S0 3 PR R AR 22 5 o i 40 O 445 1 R P P A 3 A SRt S B B RN AR K
FoRe AZEPTELELTNE] 6-BEER S HE-1- B (PFK), &K MCF-7 Z0M0fE 71, R & B FER ATP &5
[51]. FEIZE P B AN RS 7 c-Myc, HETTHIH] PISK/IAKT i 5% B K@ 2 i e H i e Bl 1 (PGKL)IY
Fik, i BT-549 Ui REEE AR 12 [52]« PR BACTR S0 R iE AR i 5 — DB RHE . R
Pk MCF-7 fil MDA-MB-231 41 i fig, H9InfEmimR, FFiis e BRI S B R 53, AT $0 i
JE AN 3G E [22] [53]. T UL, 2 e aE R T A A PR TR AR, X UL A A S AR
TN
3. BEAPHAY, HERAYMBRY, KaGUihERTT
3.1, WEALIT T 25

FLIRIE AT 254, QR AR 82 R A A 2 SR B 20, 2R T AR . PR, |
F 7T 55 LA K5 A FH ook L e 4 M EL A B[R4V E B o LTI & B 27 il o 11 4% PIBK/AKT . Smad.
NF-«B. JNK F1 ERK &340 EMT, M4 MDA-MB-231 40 (T # FIE 2%, AR 2L Jes 40 i ol It
B 251 [54] o LEAl, (227 i ik 175 5 B 5 2R i 24 4 5 IR 25 R 6k (1 CCND1. CDH1.ESR1.PTPN11,
HSP90. HSP70 F1 MAPK3), 355 25 2 7 7L s oh K B B PR [55] BXA B 25, B2 i nT Lif p53
Fll caspase-8 ik, 5 MCF-7 fl CAL-51 40 1-[56].

3.2. HEEHITEIEURM

T X6 FURRIE VR 9T 2 S BN 25 M K PR AR BIE T o (8 P I v LR A B O B . 10
umol/L &2 FEA 3 Gy H EFE AR, Wit [#IK Bax/Bel-2 tLE, ¥ caspase 8, 553 MCF-7 4l
MO TS, IF FLE I I p53 232 A0 B I 2 At i 39 ka4 o1 210 B 8 B [5 7]

3.3. AR UIthEIATT

2 SAEGAGTT 29I G, SRt RIS . RALAEE & ERKL2 3@ B ARG 77, A2
— M2 il . AEE T E D MR E R R B e Rt i ROS JK°F, p53, caspase-9. caspase-
3 1 Bax/Bcl2 ik, Hihn PARP (24, (Eutaniud1-[58]. A I 510y725%) FL118 BX& 1 it fE
i EMT, $HERARZR[47]. dbAh, BEZE PR ] LS HA RR BB E A, Ph [FVa T LI .
filtn, AP EEAR AT RIBA A @ B Bax £IAF N Bel-2 £ik, {3k MDA-MB-231 411
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AT, FEK DNA AL ERE TEAN A B A % L BE(HDAC)IE T, 75 DNA FH AL ML R 21,
i) P e A [59] o
FAE P S LR A P PR i S L i 45 LA 1.

Table 1. Mechanisms of action of resveratrol on breast cancer
= 1. BEATENIARENERE

21 it 2 7 SE 2 ol G INHIE I EVE S EEPEN
N S WAAN MR ESE I, 8> GLIGO 41 i A 4 i 4
4Tl 50250 pmol/L B, EIIE N, %S [16]
MCE-7 100, 200, 300 5% MiRNA-122-5p [#1%&ik, MK Bel-2. CDK2. CDKA4 [17]
pmol/L 1 CDK6 FIZKiE, 75 S 41 A0 8 T A4 i & HARE I .
MCF-7. MCF-10A fHi ABC #iztk, Bt p53/p21Cipl/Wafl iHH, [Hi
MDA-MB-231 0.5 1. 10 pmol/L 2 G2/M 1, I K [19]
MDA-MB-231, HCC- - IR/ SR p53 R L &t pb3 (KBRS, ik
70. MCF-7 0.005~5 pmol/L ST . [36]
McF7. 4D & 101[51?){&40‘ 80 H0] ERK1/2/EZH2 084, 40140 RAHa5 [26]
_ _ M 2 —BSHE 1(GLOL)MIFRIL, BRRLRAEAmLL,
MCF-7 50-500 pmol/L SURIBTIERERS, A B e
- - - N B A5 4] == == 4
MCF-7. MDA-MB- |0 . ¢ umol/L WM SIRTL RIA, HsmAMu e, i SRET A [60]
231 o
P p21 RIS, BRRPUE TS A FE (PISK. AKT. NF-
MCF-10A-Tr 5~100 pmol/L kB)IFRIA,  BEARAH M W 5 B2 E (Cyclins, CDC-2, [23]
CDC-6) A IR EEE A, BT,
1 POLD1 [ mRNA Fl& [l KIE, ] PCNA il
MDA‘MBl'gil‘ MCF- " 100, 200 umol/L  Bcl-2 1%k, {23 PARP [13% fLAl caspase-3 [{IZLHE, [33]
et AT .
_ _ IR S M 2 (CKR)FRIL, TR ROS M4k
MCF-7 50400 umol/L W, BEGICARRRE R, SN T [37]
0. 10. 20. 40. ¥ Notch &) Notchl. DII4 F1 Hes-5 [¥] mRNA &
MDA-MB-231 80. 160 umol/L AR, AT AT B 2 KRB [30]
TEAREI S, ARIAKRE A2 EE(0~10 pg/mL) S
JAK3/STAT3 (55 mER R it Al G FE AL RS, =iRE A
MDA-MB-231 0-80mg/ml s (20-80 ug/mL)iliL MAPK {5 Bl EAimbI sy 0
W, %S HERMET.
BT-549 2. 4. 8. 16, 32, JEIIH c-Myc/PISK/AKT, F#(R4Hfr PGKL ik, [52]
64. 128 pg/mL FHL W 2m Bt B A%, S0 40 Bk Al
MCF-7. MDA-MB-  10. 25. 50. 100 Mg A EA D1, c-Myc. MMP-2 1 MMP-9 % [61]
231 pmol/L 15, i CAF-CM i S AL IR Al M T B fi2 28
MDA-MB-231. _Fif E-cadherin, &k MMP-2, MMP-9. fibronectin. a-
MDA-MB-453. 0. 125. 25, 50+ gmA. P-PI3K. P-AKT. Smad2. Smad3. P-Smad2. P-
MDA-MB-436. 100 pmol/L Smad3. vimentin. snaill Al slug )ik, W% TGF-p1 [46]
BT-549 40 mglkg M EMT SKAMHI AR RER,  FH3m /s SR R il i
76 it AR B8 %,
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MDA-MB-231 10mM ] Na AR Pi gk, kIR E0ER . [50]
4Tl 12.5. 25. 50 JEILEE SIRT/AMPK/ B W& 4%, i TGF-A1 /- S
Efrnln%ﬁﬁxb% pmol/L MMP-9. EMT MSCARICHIIZRIE, i) FLIRE 40 iR T [42]
d o 40 mg/Kg B RIRZE LR SRS AN UM (A
B0 GLI2 T WNT4 34587 4 1 DNA FE4k, Tif
MCF10A. MCF-7 1~25 pmol/L Hedgehog F1 Wnt {55 FIiFE DR, 8 ish 78 M8 A% 7 18 1) [62]
Bl el R Pk
T PD-1 IRIA, {23k CD8 + T Al Thl i 4
AN Wi 12.5. 25 mglkg  JE/NE, BEHNIFN-y A1 IL-2 OECE, S 9R BT R s, [63]
B 1 SRR A0 AR A I 5 A5
@i i Rad9 fE PRSI T, K EMT brEWH
MCF-7 10~50 pmol/L Fik/KF, T Slug, FHIANARIGSE, HOHIANpRZZERM [64]
T#.
SK-BR-3. MCF-7, 10. 15, 20. 25  BEAEEIH HER-2. AKT, MAPK i&1%, 3R 64 27]
MDA-MB-231. T47D pmol/L KB AT, $2m 2 RN ALITIT 3.
#i# PIBK/IAKT/mTOR {5 5@, FIHRETEA
““FKQ?AMB m*?ﬁ?ﬁ@“ caspase-3 [k, MBI I %% L2 LIEMRNG  [65]
g BT RIGERS , (AR T
5 3Gy HEmM A, K Bax/Bel-2 LhiE, #ig
MCF-7 10 pmol/L caspase 8, i SFANMUAT:, AN S WIdNREE, LW ps3  [57]
Fik, 4N G .
3 [F] piceatannol Z54pidid /5 NF-«B #1274 st i
0. 20. 50. 100 &1 (PD-L1), _Ei% DNA #ifjjF5#s yH2AX, caspase 3 f{)
BT-549. Cal51 umol/L AL, iR p38-MAPK il c-Myc, %5 GUS AfgfE i 0]
i, PR AR
0. 30. 60. 120 WA S5 E RGN 2 5L CCND1. CDH1. ESR1.
MCF-7 10 N l/L\ ! PTPN11. HSP901. HSPAAL Hl MAPK3 f{j#ik, B4imky  [55]
umo 5 R0 FUIE R K
BeA R it gy LA Bax, 405 caspase-3, i Bcl-2,
MCF-7 25~1000 pmol/L  FRARANPLIE /), AU, 3 9R4E F AN HYT X MCF- [32]
7 AR .
- Sltgk&1EH, @il PIBK/AKT, Smad. NF-«<B. JNK
MDA-MB-231 12.5~250 pmol/L T ERK 3 72 T84 EMT, K050 2000 f0 -5 2 22 [54]
R4 FL118 254y, % Caspase-3/7 /K1, 4R
MDA-MB-436. 1-200 umol/L 1t G1 #1, T N-cadherin. p-catenin. vimentin. snail [47]
MDA-MB-468 K Flslug (3%, |- E-cadherin (3%, Wik EMT, %
SAaMET, MEIHR R
MDA-MB-231. T- 95 ymol/L A BN, Bt MUM2 B AL, F0dd) IL- [67]
47D, THP-1 w 6/pSTAT3 34, i FL I 41 F 18 52 o
ABEF RS RIT, SIAET N DNA $ %, FERH0
MCF-7. T47D 0~30 pmol/L il [ YR AL IR R (HR EH), 1658 LR 410 B 3T [68]
T
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Hik
Mi;;&_,\'r; ;’110A\ 0. 125, 25, 50, iU ] AKT B AL EWGE R, 1454 talazoparib
o e M 100 pmol/L 25010 PR U, FRIED SCID-/IN BRAR R A i 4 [43]

50 mg/k H.
SCID /i markg ¥

0. 144. 287. A BRXUIMECE/ER, BRI ROS, 141N GO/GL 4iAu%L

= = ‘W =1 ‘7&\? ﬁﬁ :Hv ‘ﬂ':‘é Al
MCF-7 383. 575 umol/L &, FiELes-, 5 E}g’@tﬂ HRH Y, 75 40 i B AN [44]

4. ZRERE

gr bR, AESEEZ IR AR B E MR E . 2 i
PIBK/AKT. p53. MAPK %55 5l i K40 & A Gt B, A0 4R i 3G 5 s sl A RAE 5 00 1
BOiE Caspase Z4BE N, T Bel-2 FIEE A, HSYIRET; BIIEY AWES 97, AEgE A IS
SANH]); IS MMP. EMT RIAHS > FiBE(TGF-A. STAT3. NF-xB), /b LIRS 40 i 1) # i
1238 R EE AN AR, A A B T AR R 2R S, BRI
P

JUE B R P R AE FLIE U AL 7 TR U BB BOR, (AR F Tl 2 Bk . A 22 i
TR B KRN AT 0E M SRR I 5 BOE A Y AR DR P LG, PR U R . ek, R IR
PUKFRI[69] RIRE A KR SR 701 R R B MEAR [T LSRR, SEI MR fE, BEREAHE
FIRERIRTT A% . WAk, T A AR AR AR LS S A T SRR By, HTE LR P 4 P AL

RERE, RZEBENREMGIRT . FHE ARG BRI, KA BT 58 AT = 1 22 B 7L IR
TR T AL, ARG PR R S 4L T8 2 n] {5 BRI SRR

E&InE
i BE T B B v I T H (202121034379); 38 e FAIE AR P HR MY B R 22 B 5 AF 2 4 0 H (JK2020-01)

&E 3k

[1] Ferlay, J., Colombet, M., Soerjomataram, I., Parkin, D.M., Pifieros, M., Znaor, A., et al. (2021) Cancer Statistics for the
Year 2020: An Overview. International Journal of Cancer, 149, 778-789. https://doi.org/10.1002/ijc.33588

[2] Waks, A.G. and Winer, E.P. (2019) Breast Cancer Treatment: A Review. JAMA, 321, 288-300.
https://doi.org/10.1001/jama.2018.19323

[3] Wouerstlein, R. and Harbeck, N. (2017) Neoadjuvant Therapy for HER2-Positive Breast Cancer. Reviews on Recent Clin-
ical Trials, 12, 81-92. https://doi.org/10.2174/1574887112666170202165049

[4] Tao, J.J., Visvanathan, K. and Wolff, A.C. (2015) Long Term Side Effects of Adjuvant Chemotherapy in Patients with
Early Breast Cancer. The Breast, 24, S149-S153. https://doi.org/10.1016/j.breast.2015.07.035

[5] Musyuni, P, Bai, J., Sheikh, A., Vasanthan, K.S., Jain, G.K., Abourehab, M.A.S., et al. (2022) Precision Medicine: Ray
of Hope in Overcoming Cancer Multidrug Resistance. Drug Resistance Updates, 65, Article ID: 100889.
https://doi.org/10.1016/j.drup.2022.100889

[6] Zhu, X., Wong, I.L.K., Chan, K., Cui, J., Law, M.C., Chong, T.C., et al. (2019) Triazole Bridged Flavonoid Dimers as
Potent, Nontoxic, and Highly Selective Breast Cancer Resistance Protein (BCRP/ABCG2) Inhibitors. Journal of Medic-
inal Chemistry, 62, 8578-8608. https://doi.org/10.1021/acs.jmedchem.9b00963

[7] Dias, D.A., Urban, S. and Roessner, U. (2012) A Historical Overview of Natural Products in Drug Discovery. Metabo-
lites, 2, 303-336. https://doi.org/10.3390/metabo2020303

[8] Xue, Y., Di,J., Luo, Y., Cheng, K., Wei, X. and Shi, Z. (2014) Resveratrol Oligomers for the Prevention and Treatment
of Cancers. Oxidative Medicine and Cellular Longevity, 2014, Article ID: 765832. https://doi.org/10.1155/2014/765832

DOI: 10.12677/wijcr.2024.144023 161 [ S B JRg wt 7E


https://doi.org/10.12677/wjcr.2024.144023
https://doi.org/10.1002/ijc.33588
https://doi.org/10.1001/jama.2018.19323
https://doi.org/10.2174/1574887112666170202165049
https://doi.org/10.1016/j.breast.2015.07.035
https://doi.org/10.1016/j.drup.2022.100889
https://doi.org/10.1021/acs.jmedchem.9b00963
https://doi.org/10.3390/metabo2020303
https://doi.org/10.1155/2014/765832

[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Galiniak, S., Aebisher, D. and Bartusik-Aebisher, D. (2019) Health Benefits of Resveratrol Administration. Acta Bio-
chimica Polonica, 66, 13-21. https://doi.org/10.18388/abp.2018 2749

Nawaz, W., Zhou, Z., Deng, S., Ma, X., Ma, X., Li, C., et al. (2017) Therapeutic Versatility of Resveratrol Derivatives.
Nutrients, 9, Article No. 1188. https://doi.org/10.3390/nu9111188

Mrkus, L., Batini¢, J., Bjeli$, N. and Jakas, A. (2018) Synthesis and Biological Evaluation of Quercetin and Resveratrol
Peptidyl Derivatives as Potential Anticancer and Antioxidant Agents. Amino Acids, 51, 319-329.
https://doi.org/10.1007/s00726-018-2668-6

Oh, W.Y. and Shahidi, F. (2018) Antioxidant Activity of Resveratrol Ester Derivatives in Food and Biological Model
Systems. Food Chemistry, 261, 267-273. https://doi.org/10.1016/j.foodchem.2018.03.085

You, S., Qian, J., Sun, C., Zhang, H., Ye, S., Chen, T., et al. (2018) An Aza Resveratrol-Chalcone Derivative 6b Protects
Mice against Diabetic Cardiomyopathy by Alleviating Inflammation and Oxidative Stress. Journal of Cellular and Mo-
lecular Medicine, 22, 1931-1943. https://doi.org/10.1111/jcmm.13477

Tang, Y., Shi, C., Yang, H., Cai, P, Liu, Q., Yang, X., et al. (2019) Synthesis and Evaluation of Isoprenylation-Resvera-
trol Dimer Derivatives against Alzheimer’s Disease. European Journal of Medicinal Chemistry, 163, 307-319.
https://doi.org/10.1016/j.ejmech.2018.11.040

Yang, H.J., Ren, Y.J,, Dy, C., Jin, L., Li, R. and Xie, N. (2018) Synthesis and Anticoagulant Bioactivity of Heterocyclic
Derivatives of Resveratrol. Chemistry of Natural Compounds, 54, 864-868. https://doi.org/10.1007/s10600-018-2500-2

Wu, H., Chen, L., Zhu, F., Han, X., Sun, L. and Chen, K. (2019) The Cytotoxicity Effect of Resveratrol: Cell Cycle
Arrest and Induced Apoptosis of Breast Cancer 4T1 Cells. Toxins, 11, Article No. 731.
https://doi.org/10.3390/toxins11120731

Zhang, W., Jiang, H., Chen, Y. and Ren, F. (2019) Resveratrol Chemosensitizes Adriamycin-Resistant Breast Cancer
Cells by Modulating Mir-122-5p. Journal of Cellular Biochemistry, 120, 16283-16292.
https://doi.org/10.1002/jcb.28910

Hsieh, T., Wong, C., John Bennett, D. and Wu, J.M. (2011) Regulation of P53 and Cell Proliferation by Resveratrol and
Its Derivatives in Breast Cancer Cells: An in Silico and Biochemical Approach Targeting Integrin AvA3. International
Journal of Cancer, 129, 2732-2743. https://doi.org/10.1002/ijc.25930

Giménez-Bastida, J.A., Avila-Galvez, M.A., Espin, J.C. and Gonzalez-Sarrias, A. (2019) Conjugated Physiological
Resveratrol Metabolites Induce Senescence in Breast Cancer Cells: Role of p53/p21 and p16/Rb Pathways, and ABC
Transporters. Molecular Nutrition & Food Research, 63, Article ID: 1900629. https://doi.org/10.1002/mnfr.201900629

Bartolacci, C., Andreani, C., Amici, A. and Marchini, C. (2018) Walking a Tightrope: A Perspective of Resveratrol
Effects on Breast Cancer. Current Protein & Peptide Science, 19, 311-322.
https://doi.org/10.2174/1389203718666170111115914

He, X., Wang, Y., Zhu, J., Orloff, M. and Eng, C. (2011) Resveratrol Enhances the Anti-Tumor Activity of the mTOR
Inhibitor Rapamycin in Multiple Breast Cancer Cell Lines Mainly by Suppressing Rapamycin-Induced AKT Signaling.
Cancer Letters, 301, 168-176. https://doi.org/10.1016/j.canlet.2010.11.012

Khan, A., Aljarbou, A.N., Aldebasi, Y.H., Faisal, S.M. and Khan, M.A. (2014) Resveratrol Suppresses the Proliferation
of Breast Cancer Cells by Inhibiting Fatty Acid Synthase Signaling Pathway. Cancer Epidemiology, 38, 765-772.
https://doi.org/10.1016/j.canep.2014.09.006

Mohapatra, P., Satapathy, S.R., Das, D., Siddharth, S., Choudhuri, T. and Kundu, C.N. (2014) Resveratrol Mediated Cell
Death in Cigarette Smoke Transformed Breast Epithelial Cells Is through Induction of p21Waf1/Cipl and Inhibition of
Long Patch Base Excision Repair Pathway. Toxicology and Applied Pharmacology, 275, 221-231.
https://doi.org/10.1016/j.taap.2014.01.011

Zhang, X., Wu, F., Shi, S., Chen, P., Jin, M. and Zheng, N. (2024) Anti-Cancer Activity and Mechanism of Resveratrol
against Triple-Negative Breast Cancer. Journal of Biobased Materials and Bioenergy, 18, 863-867.
https://doi.org/10.1166/jbmb.2024.2435

Vergara, D., Valente, C.M., Tinelli, A., Siciliano, C., Lorusso, V., Acierno, R., et al. (2011) Resveratrol Inhibits the
Epidermal Growth Factor-Induced Epithelial Mesenchymal Transition in MCF-7 Cells. Cancer Letters, 310, 1-8.
https://doi.org/10.1016/j.canlet.2011.04.009

Hu, C., Liu, Y., Teng, M., Jiao, K., Zhen, J., Wu, M., et al. (2019) Resveratrol Inhibits the Proliferation of Estrogen
Receptor-Positive Breast Cancer Cells by Suppressing EZH2 through the Modulation of ERK1/2 Signaling. Cell Biology
and Toxicology, 35, 445-456. https://doi.org/10.1007/s10565-019-09471-x

Vinod, B.S., Nair, H.H., Vijayakurup, V., Shabna, A., Shah, S., Krishna, A., et al. (2015) Resveratrol Chemosensitizes
HER-2-Overexpressing Breast Cancer Cells to Docetaxel Chemoresistance by Inhibiting Docetaxel-Mediated Activation
of Her-2-Akt Axis. Cell Death Discovery, 1, Article No. 15061. https://doi.org/10.1038/cddiscovery.2015.61

Pozo-Guisado, E., Merino, J.M., Mulero-Navarro, S., Lorenzo-Benayas, M.J., Centeno, F., Alvarez-Barrientos, A., et al.

DOI: 10.12677/wjcr.2024.144023 162 [ S B JRg wt 7E


https://doi.org/10.12677/wjcr.2024.144023
https://doi.org/10.18388/abp.2018_2749
https://doi.org/10.3390/nu9111188
https://doi.org/10.1007/s00726-018-2668-6
https://doi.org/10.1016/j.foodchem.2018.03.085
https://doi.org/10.1111/jcmm.13477
https://doi.org/10.1016/j.ejmech.2018.11.040
https://doi.org/10.1007/s10600-018-2500-2
https://doi.org/10.3390/toxins11120731
https://doi.org/10.1002/jcb.28910
https://doi.org/10.1002/ijc.25930
https://doi.org/10.1002/mnfr.201900629
https://doi.org/10.2174/1389203718666170111115914
https://doi.org/10.1016/j.canlet.2010.11.012
https://doi.org/10.1016/j.canep.2014.09.006
https://doi.org/10.1016/j.taap.2014.01.011
https://doi.org/10.1166/jbmb.2024.2435
https://doi.org/10.1016/j.canlet.2011.04.009
https://doi.org/10.1007/s10565-019-09471-x
https://doi.org/10.1038/cddiscovery.2015.61

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]
[41]

[42]

[43]

[44]

[45]

[46]

(2005) Resveratrol-Induced Apoptosis in MCF-7 Human Breast Cancer Cells Involves a Caspase-Independent Mecha-
nism with Downregulation of Bcl-2 and NF-«xB. International Journal of Cancer, 115, 74-84.
https://doi.org/10.1002/ijc.20856

Kohandel, Z., Farkhondeh, T., Aschner, M., Pourbagher-Shahri, A.M. and Samarghandian, S. (2021) STAT3 Pathway
as a Molecular Target for Resveratrol in Breast Cancer Treatment. Cancer Cell International, 21, Article No. 468.
https://doi.org/10.1186/s12935-021-02179-1

Dong, J., Yang, W., Han, J., Cheng, R. and Li, L. (2020) Effects of Notch Signaling Components from Breast Cancer
Cells Treated in Culture with Resveratrol. Research in Veterinary Science, 132, 369-378.
https://doi.org/10.1016/j.rvsc.2020.07.017

Schmidt, B., Ferreira, C., Alves Passos, C.L., Silva, J.L. and Fialho, E. (2020) Resveratrol, Curcumin and Piperine Alter
Human Glyoxalase 1 in MCF-7 Breast Cancer Cells. International Journal of Molecular Sciences, 21, Article No. 5244,
https://doi.org/10.3390/ijms21155244

Amini, P. (2021) Resveratrol Induces Apoptosis and Attenuates Proliferation of MCF-7 Cells in Combination with Ra-
diation and Hyperthermia. Current Molecular Medicine, 21, 142-150. https://doi.org/10.2174/18755666mta2pode0z

Liang, Z., Wan, Y., Zhu, D., Wang, M., Jiang, H., Huang, D., et al. (2021) Resveratrol Mediates the Apoptosis of Triple
Negative Breast Cancer Cells by Reducing POLD1 Expression. Frontiers in Oncology, 11, Article ID: 569295.
https://doi.org/10.3389/fonc.2021.569295

Alkhalaf, M., EI-Mowafy, A., Renno, W., Rachid, O., Ali, A. and Al-Attyiah, R. (2008) Resveratrol-Induced Apoptosis
in Human Breast Cancer Cells Is Mediated Primarily through the Caspase-3-Dependent Pathway. Archives of Medical
Research, 39, 162-168. https://doi.org/10.1016/j.arcmed.2007.09.003

Mirzapur, P., Khazaei, M.R., Moradi, M.T. and Khazaei, M. (2018) Apoptosis Induction in Human Breast Cancer Cell
Lines by Synergic Effect of Raloxifene and Resveratrol through Increasing Proapoptotic Genes. Life Sciences, 205, 45-
53. https://doi.org/10.1016/j.1fs.2018.04.035

Ferraz da Costa, D.C., Campos, N.P.C., Santos, R.A., Guedes-da-Silva, F.H., Martins-Dinis, M.M.D.C., Zanphorlin, L.,
et al. (2018) Resveratrol Prevents P53 Aggregation in Vitro and in Breast Cancer Cells. Oncotarget, 9, 29112-29122.
https://doi.org/10.18632/oncotarget.25631

Costa, P.S.d., Ramos, P.S., Ferreira, C., Silva, J.L., EI-Bacha, T. and Fialho, E. (2021) Pro-Oxidant Effect of Resveratrol
on Human Breast Cancer MCF-7 Cells Is Associated with CK2 Inhibition. Nutrition and Cancer, 74, 2142-2151.
https://doi.org/10.1080/01635581.2021.1977834

Cheng, T., Wang, C., Lu, Q., Cao, Y., Yu, W,, Li, W., et al. (2022) Metformin Inhibits the Tumor-Promoting Effect of
Low-Dose Resveratrol, and Enhances the Anti-Tumor Activity of High-Dose Resveratrol by Increasing Its Reducibility
in Triple Negative Breast Cancer. Free Radical Biology and Medicine, 180, 108-120.
https://doi.org/10.1016/j.freeradbiomed.2022.01.010

Kotha, A., Sekharam, M., Cilenti, L., Siddiquee, K., Khaled, A., Zervos, A.S., et al. (2006) Resveratrol Inhibits Src and
Stat3 Signaling and Induces the Apoptosis of Malignant Cells Containing Activated Stat3 Protein. Molecular Cancer
Therapeutics, 5, 621-629. https://doi.org/10.1158/1535-7163.mct-05-0268

Singh, S.S., Vats, S., Chia, A.Y., Tan, T.Z., Deng, S., Ong, M.S., et al. (2017) Dual Role of Autophagy in Hallmarks of
Cancer. Oncogene, 37, 1142-1158. https://doi.org/10.1038/s41388-017-0046-6

Eskelinen, E. (2011) The Dual Role of Autophagy in Cancer. Current Opinion in Pharmacology, 11, 294-300.
https://doi.org/10.1016/j.coph.2011.03.009

Wang, J., Huang, P., Pan, X., Xia, C., Zhang, H., Zhao, H., et al. (2022) Resveratrol Reverses TGF-S1-Mediated Invasion
and Metastasis of Breast Cancer Cells via the SIRT3/AMPK/Autophagy Signal Axis. Phytotherapy Research, 37, 211-
230. https://doi.org/10.1002/ptr.7608

Pai Bellare, G. and Sankar Patro, B. (2022) Resveratrol Sensitizes Breast Cancer to PARP Inhibitor, Talazoparib through
Dual Inhibition of AKT and Autophagy Flux. Biochemical Pharmacology, 199, Article ID: 115024.
https://doi.org/10.1016/j.bcp.2022.115024

Fatehi, R., Rashedinia, M., Akbarizadeh, A.R., Zamani, M. and Firouzabadi, N. (2023) Metformin Enhances Anti-Cancer
Properties of Resveratrol in MCF-7 Breast Cancer Cells via Induction of Apoptosis, Autophagy and Alteration in Cell
Cycle Distribution. Biochemical and Biophysical Research Communications, 644, 130-139.
https://doi.org/10.1016/j.bbrc.2022.12.069

Zhang, J., Tian, X. and Xing, J. (2016) Signal Transduction Pathways of EMT Induced by TGF-A, SHH, and WNT and
Their Crosstalks. Journal of Clinical Medicine, 5, Article No. 41. https://doi.org/10.3390/jcm5040041

Sun, Y., Zhou, Q., Lu, Y., Zhang, H., Chen, Q., Zhao, M., et al. (2019) Resveratrol Inhibits the Migration and Metastasis
of MDA-MB-231 Human Breast Cancer by Reversing TGF-f1-Induced Epithelial-Mesenchymal Transition. Molecules,
24, Article No. 1131. https://doi.org/10.3390/molecules24061131

DOI: 10.12677/wjcr.2024.144023 163 [ S B JRg wt 7E


https://doi.org/10.12677/wjcr.2024.144023
https://doi.org/10.1002/ijc.20856
https://doi.org/10.1186/s12935-021-02179-1
https://doi.org/10.1016/j.rvsc.2020.07.017
https://doi.org/10.3390/ijms21155244
https://doi.org/10.2174/18755666mta2pode0z
https://doi.org/10.3389/fonc.2021.569295
https://doi.org/10.1016/j.arcmed.2007.09.003
https://doi.org/10.1016/j.lfs.2018.04.035
https://doi.org/10.18632/oncotarget.25631
https://doi.org/10.1080/01635581.2021.1977834
https://doi.org/10.1016/j.freeradbiomed.2022.01.010
https://doi.org/10.1158/1535-7163.mct-05-0268
https://doi.org/10.1038/s41388-017-0046-6
https://doi.org/10.1016/j.coph.2011.03.009
https://doi.org/10.1002/ptr.7608
https://doi.org/10.1016/j.bcp.2022.115024
https://doi.org/10.1016/j.bbrc.2022.12.069
https://doi.org/10.3390/jcm5040041
https://doi.org/10.3390/molecules24061131

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

Yar Saglam, A.S., Kayhan, H., Alp, E. and Onen, H.I. (2021) Resveratrol Enhances the Sensitivity of FL118 in Triple-
Negative Breast Cancer Cell Lines via Suppressing Epithelial to Mesenchymal Transition. Molecular Biology Reports,
48, 475-489. https://doi.org/10.1007/s11033-020-06078-y

Tang, F., Su, Y., Chen, N., Hsieh, H. and Chen, K. (2008) Resveratrol Inhibits Migration and Invasion of Human Breast-
cancer Cells. Molecular Nutrition & Food Research, 52, 683-691. https://doi.org/10.1002/mnfr.200700325

Tsai, J., Hsu, L., Lin, C., Hong, H., Pan, M., Way, T, et al. (2013) 3,5,4’-Trimethoxystilbene, a Natural Methoxylated
Analog of Resveratrol, Inhibits Breast Cancer Cell Invasiveness by Downregulation of PI3K/Akt and Wnt/f-Catenin
Signaling Cascades and Reversal of Epithelial-Mesenchymal Transition. Toxicology and Applied Pharmacology, 272,
746-756. https://doi.org/10.1016/j.taap.2013.07.019

Lacerda-Abreu, M.A., Russo-Abrahdo, T. and Meyer-Fernandes, J.R. (2021) Resveratrol Is an Inhibitor of Sodium-De-
pendent Inorganic Phosphate Transport in Triple-Negative MDA-MB-231 Breast Cancer Cells. Cell Biology Interna-
tional, 45, 1768-1775. https://doi.org/10.1002/chin.11616

Gomez, L.S., Zancan, P., Marcondes, M.C., Ramos-Santos, L., Meyer-Fernandes, J.R., Sola-Penna, M., et al. (2013)
Resveratrol Decreases Breast Cancer Cell Viability and Glucose Metabolism by Inhibiting 6-Phosphofructo-1-Kinase.
Biochimie, 95, 1336-1343. https://doi.org/10.1016/j.biochi.2013.02.013

Gao, Y., Wang, Y., Wang, B., et al. (2024) Mechanism of Action of Resveratrol Affecting the Biological Function of
Breast Cancer through the Glycolytic Pathway.

Gomes, L., Viana, L., Silva, J.L., Mermelstein, C., Atella, G. and Fialho, E. (2020) Resveratrol Modifies Lipid Compo-
sition of Two Cancer Cell Lines. BioMed Research International, 2020, Article ID: 5393041.
https://doi.org/10.1155/2020/5393041

Yang, M., Sun, Y., Zhou, W., Xie, X., Zhou, Q., Lu, Y., et al. (2021) Resveratrol Enhances Inhibition Effects of Cisplatin
on Cell Migration and Invasion and Tumor Growth in Breast Cancer MDA-MB-231 Cell Models in Vivo and in Vitro.
Molecules, 26, Article No. 2204. https://doi.org/10.3390/molecules26082204

Vargas, J.E., Puga, R., Lenz, G., Trindade, C. and Filippi-Chiela, E. (2020) Cellular Mechanisms Triggered by the Co-
treatment of Resveratrol and Doxorubicin in Breast Cancer: A Translational in Vitro-in Silico Model. Oxidative Medicine
and Cellular Longevity, 2020, Article 1D: 5432651. https://doi.org/10.1155/2020/5432651

Al-jubori, A.A., Sulaiman, G.M., Tawfeeq, A.T., Mohammed, H.A., Khan, R.A. and Mohammed, S.A.A. (2021) Layer-
by-Layer Nanoparticles of Tamoxifen and Resveratrol for Dual Drug Delivery System and Potential Triple-Negative
Breast Cancer Treatment. Pharmaceutics, 13, Article No. 1098. https://doi.org/10.3390/pharmaceutics13071098

da Costa Araldi, I.C., Bordin, F.P.R., Cadon4, F.C., Barbisan, F., Azzolin, V.F., Teixeira, C.F., et al. (2018) The in Vitro
Radiosensitizer Potential of Resveratrol on MCF-7 Breast Cancer Cells. Chemico-Biological Interactions, 282, 85-92.
https://doi.org/10.1016/j.chi.2018.01.013

Mondal, A. and Bennett, L.L. (2016) Resveratrol Enhances the Efficacy of Sorafenib Mediated Apoptosis in Human
Breast Cancer MCF7 Cells through ROS, Cell Cycle Inhibition, Caspase 3 and PARP Cleavage. Biomedicine & Phar-
macotherapy, 84, 1906-1914. https://doi.org/10.1016/j.biopha.2016.10.096

Gao, Y. and Tollefsbol, T.O. (2018) Combinational Proanthocyanidins and Resveratrol Synergistically Inhibit Human
Breast Cancer Cells and Impact Epigenetic-Mediating Machinery. International Journal of Molecular Sciences, 19, Ar-
ticle No. 2204. https://doi.org/10.3390/ijms19082204

Deus, C.M., Serafim, T.L., Magalhdes-Novais, S., Vilaga, A., Moreira, A.C., Sarddo, V.A., et al. (2016) Sirtuin 1-De-
pendent Resveratrol Cytotoxicity and Pro-Differentiation Activity on Breast Cancer Cells. Archives of Toxicology, 91,
1261-1278. https://doi.org/10.1007/s00204-016-1784-x

Suh, J., Kim, D. and Surh, Y. (2018) Resveratrol Suppresses Migration, Invasion and Stemness of Human Breast Cancer
Cells by Interfering with Tumor-Stromal Crosstalk. Archives of Biochemistry and Biophysics, 643, 62-71.
https://doi.org/10.1016/j.abb.2018.02.011

Kurzava Kendall, L., Ma, Y., Yang, T., Lubecka, K. and Stefanska, B. (2024) Epigenetic Effects of Resveratrol on
Oncogenic Signaling in Breast Cancer. Nutrients, 16, Article No. 699. https://doi.org/10.3390/nu16050699

Han, X., Zhao, N., Zhu, W., Wang, J., Liu, B. and Teng, Y. (2021) Resveratrol Attenuates TNBC Lung Metastasis by
Down-Regulating PD-1 Expression on Pulmonary T Cells and Converting Macrophages to M1 Phenotype in a Murine
Tumor Model. Cellular Immunology, 368, Article ID: 104423. https://doi.org/10.1016/j.cellimm.2021.104423

Chen, K., Chen, C., Chang, Y. and Chang, M. (2019) Resveratrol Induced Premature Senescence and Inhibited Epithe-
lial-Mesenchymal Transition of Cancer Cells via Induction of Tumor Suppressor Rad9. PLOS ONE, 14, e0219317.
https://doi.org/10.1371/journal.pone.0219317

Chen, J., Bai, J. and Yang, K. (2018) Effect of Resveratrol on Doxorubicin Resistance in Breast Neoplasm Cells by
Modulating Pi3k/Akt Signaling Pathway. IUBMB Life, 70, 491-500. https://doi.org/10.1002/iub.1749

Lucas, J., Hsieh, T., Halicka, H.D., Darzynkiewicz, Z. and Wu, J. (2018) Upregulation of PD-L1 Expression by Resveratrol

DOI: 10.12677/wjcr.2024.144023 164 [ S B JRg wt 7E


https://doi.org/10.12677/wjcr.2024.144023
https://doi.org/10.1007/s11033-020-06078-y
https://doi.org/10.1002/mnfr.200700325
https://doi.org/10.1016/j.taap.2013.07.019
https://doi.org/10.1002/cbin.11616
https://doi.org/10.1016/j.biochi.2013.02.013
https://doi.org/10.1155/2020/5393041
https://doi.org/10.3390/molecules26082204
https://doi.org/10.1155/2020/5432651
https://doi.org/10.3390/pharmaceutics13071098
https://doi.org/10.1016/j.cbi.2018.01.013
https://doi.org/10.1016/j.biopha.2016.10.096
https://doi.org/10.3390/ijms19082204
https://doi.org/10.1007/s00204-016-1784-x
https://doi.org/10.1016/j.abb.2018.02.011
https://doi.org/10.3390/nu16050699
https://doi.org/10.1016/j.cellimm.2021.104423
https://doi.org/10.1371/journal.pone.0219317
https://doi.org/10.1002/iub.1749

[67]

[68]

[69]

[70]

[71]

and Piceatannol in Breast and Colorectal Cancer Cells Occurs via HDAC3/p300-Mediated NF-xB Signaling. Interna-
tional Journal of Oncology, 53, 1469-1480. https://doi.org/10.3892/ij0.2018.4512

Cheuk, I.W., Chen, J., Siu, M., Ho, J.C., Lam, S.S., Shin, V.Y, et al. (2021) Resveratrol Enhanced Chemosensitivity by
Reversing Macrophage Polarization in Breast Cancer. Clinical and Translational Oncology, 24, 854-863.
https://doi.org/10.1007/s12094-021-02731-5

Sinha, S., Chatterjee, S., Paul, S., Das, B., Dash, S.R., Das, C., et al. (2022) Olaparib Enhances the Resveratrol-Mediated
Apoptosis in Breast Cancer Cells by Inhibiting the Homologous Recombination Repair Pathway. Experimental Cell
Research, 420, Article 1D: 113338. https://doi.org/10.1016/j.yexcr.2022.113338

Gadag, S., Narayan, R., Nayak, A.S., Catalina Ardila, D., Sant, S., Nayak, Y., et al. (2021) Development and Preclinical
Evaluation of Microneedle-Assisted Resveratrol Loaded Nanostructured Lipid Carriers for Localized Delivery to Breast
Cancer Therapy. International Journal of Pharmaceutics, 606, Article ID: 120877.
https://doi.org/10.1016/j.ijpharm.2021.120877

Palminteri, M., Dhakar, N.K., Ferraresi, A., Caldera, F., Vidoni, C., Trotta, F., et al. (2021) Cyclodextrin Nanosponge
for the GSH-Mediated Delivery of Resveratrol in Human Cancer Cells. Nanotheranostics, 5, 197-212.
https://doi.org/10.7150/ntn0.53888

Metawea, O.R.M., Teleb, M., Haiba, N.S., Elzoghby, A.O., Khafaga, A.F., Noreldin, A.E., et al. (2023) Folic Acid-
Poly(N-Isopropylacrylamide-Maltodextrin) Nanohydrogels as Novel Thermo-/pH-Responsive Polymer for Resveratrol
Breast Cancer Targeted Therapy. European Polymer Journal, 182, Article ID: 111721.
https://doi.org/10.1016/j.eurpolym;j.2022.111721

DOI: 10.12677/wjcr.2024.144023 165 [ S B JRg wt 7E


https://doi.org/10.12677/wjcr.2024.144023
https://doi.org/10.3892/ijo.2018.4512
https://doi.org/10.1007/s12094-021-02731-5
https://doi.org/10.1016/j.yexcr.2022.113338
https://doi.org/10.1016/j.ijpharm.2021.120877
https://doi.org/10.7150/ntno.53888
https://doi.org/10.1016/j.eurpolymj.2022.111721

	白藜芦醇对乳腺癌分子机制的研究进展
	摘  要
	关键词
	Research Progress on the Molecular Mechanisms of Resveratrol in Breast Cancer
	Abstract
	Keywords
	1. 引言
	2. 白藜芦醇对乳腺癌分子机制
	2.1. 抑制细胞增殖
	2.2. 诱导细胞凋亡
	2.3. 诱导细胞自噬
	2.4. 抑制细胞迁移和侵袭
	2.5. 重组细胞代谢

	3. 逆转药物耐药性，增强药物敏感性，联合药物协同治疗
	3.1. 逆转化疗药物耐药性
	3.2. 增强放疗药物敏感性
	3.3. 联合药物协同治疗

	4. 结论与展望
	基金项目
	参考文献

