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The research progress on the diversified release strategies of
resveratrol nano-delivery systems in tumor therapy
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Abstract: Resveratrol (Res), a naturally non-flavonoid polyphenol, shows significant therapeutic potential in
suppressing tumor growth, metastasis, and enhancing chemotherapy. However, Res has some disadvantages that
limit its clinical use, such as low oral bioavailability, structural instability, and non-selective tissue distribution in
vivo. Stimuli-responsive drug delivery systems can overcome these issues, achieving efficient delivery in vivo and
controlled release at tumor-site. Based on the endogenous physiological features of tumors and exogenous
stimulation methods, this paper uses Res as an example, which reviews the current response release methods for
targeted delivery of anti-tumor drugs, such as pH, ROS, and light-responsive strategies, respectively. The
diversified release designs offer references for controlled release of anti-tumor drugs in the complex tumor
microenvironment. It also provides new ideas and directions for personalized and smart treatment for anti-tumor
active ingredients from traditional Chinese medicine.

Key words: resveratrol; anti-tumor; endogenous stimulus-responsive release; exogenous stimulus-responsive

release; nano-drug delivery system

Wk H 9 2025-06-23; & 1ul H - 2025-08-10.
ST E: BRILE HARRIERE ST (LH2024H053); H 5K [ RRF 5L 4 % B H (82074025).
*JB AE A Tel: 13204516819, E-mail: wang.yanhong@163.com;
Tel: 15945160339, E-mail: Iwnhljucm@163.com
DOI: 10.16438/j.0513-4870.2025-0709



- 768 - 222224 Acta Pharmaceutica Sinica 2026, 61(3): 767-777

MR F 5] B 5 A B S AL AS) (International Agency for
Research on Cancer, IARC 2022) ] i #1 4t it, 1E 2022
S ATERORT G AT 2 000 5 AE R B, FETIIE 970 75, TG
3| 2050 4B 484 T AE i 91 KK IS 2 3 500 M. X —iE
R, TR 58 ot 4 BR A 3% T AR R A7 E RS
JaIl, TR Byt R Bk . DRI, TR U SR iR 9T
255 PRI T RS AR IR SRR 2R 1) E

H 22 7 i (resveratrol, Res) {4 —Ff RIX 2 By ik
E W, A RAE DM VG T U2 BT R E . KE
(R 9T 22 W], Res £ i) fof 8 A= K 3 7 RTIE 5i Ak 7 2%
AR DT I FA B3 IR IT I ), seig i 2 ML R
PUR A A= EAR SR I A 24 B LR (Food
and Drug Administration, FDA) M &L #E F 225 BEE N
Ty TR VR YT, (B A IR B, H 2004 4F
B Res IIfi R 5058 BAK, 3T 200 TG PR 1056 &2 30, Res
TESIE O ML 005 W PR AR 5% B ik S BB I 0
LIy Re RS 28 5 M W VPR 1 g I JH 95 55 73 98 A
FANFNA 2 % 6 B i 4 22 Mo s v R I L 9 76 1) 4
FRARALM . WA — I5UE X FL AR IR F 9T, Res B R 30
R A% 410 1) 2L U 4 P 4 42 28, PR M 3% 2 4
IoH A L s 0 2 R AR

JE I, Res M1 PR B FH 4K R 52 31 4= W F) H 2
PN N B N LN T el S R e e A )
il UTAER, GIKIH IR 5 G PR L B8 W o 24 W OV il
PESHE 1 I KA P9 A A I [ 5 S B0 e B 1) ' 4,
MY, Res 45 24 FE & IR B 2277 1] o 3 m) 44 K 1%
ARG T e 2 s & M AT B (enhanced
permeability and retention, EPR) &5 5, 7l Fi ik J83 1l i %
PR 7 200 i T s K ) LB AT S I A 3 o M 4 IR R
TRAT AR B AR (g A L R g oK Ok 45) 750 3|
Jie2g 1) Joit b, e L D] g 9 T2 [l V7 52 B T 2 B PR Jok
T B, AT AE oRg L 2R AR Je B R, i 254 JR ik
£ FH 93 xoF 1w 2 454

FE SRR b, B 3% 3% B LR R A B A
WK 5 256, TR B TR S Y 4 0K 5 1k S oE
— DT T Res VG777 3@ i I FH Mg A 52 4R
A5, JU AL 8 I P YR A I T e e R T A K
1A WG KI5 Res A= W0 F B2 VRETCREVE JHE 17) 1, 3F
T RN Res 10 16 49U B 2R R 7 [R) o IX BB IR Wt
MG AL AT LR #b Res [ BEAL B o, 34 58 4% 38 3 Ji 987
I BE (tumor microenvironment, TME) [ 41 pH {H  i&
444 (reactive oxygen species, ROS) B 1455 s /b5
P (s B8 IR BE W37 5F) K SEI Res 7E TME (1)
AR, PR UM T A £R b, AR S0 AR
T IR Py R 2R B R RO A 5 SR, FH DA 55 Res

PR VR FH 40 K 36325 2 G SRR TSR I o A AR
SRR IS E R B B AL S R IR, SR T gk R
FiAR Z TeAb (R 2 SR s
1 BESEEBEEMHREMEREERS

Res & — M Z Wy K&, HAL =47 N 3,5,4'-
SR TR, TTRAFE TR E R T K
RERMHEDF . HoFXNCH0, FTHREN
228.24 kDa, Ho A 52 45 14t P AN R BRI i 20 U
R, F2 45 (-OH) 704 T 5 & 3 b, f-AE [ 3K (trans-
Res) AT (cis-Res) P LA S A AT (B 1) )X
SRR B AR ) E BT A, i@ B
i 2K, 485 A4 B B AR i PR, Res S — R JE (U BT IR &
s, MEVE T K, FEK RV AR 229759 0.03 mg-mL", FI ik
W 2, logPAEACA 3.1M, Res £ PR AN i i i
L0 B R R TR 45 6 W R R A AR, 5 B0 R A R
FEARE 1%, 534k, Res fEIEHR sl 8 B E 25 2%
PE 75 5 B AR, 83 80% s A28 A4 Ab R it =T 50
H Res 7£ pHH =1 T 6.8 F I 5 (JUHAE pH 7.4 #1137 °C
KT FIFLEREMN . RN SR BH, T 90% [
T R A Res 5 AR MFKMRE AL A, AR A

2 (1) 43 A R A W03 A, 3 B Res Bt i 983 VR 9T AR
Z R,
. O
e Sl
il O OH HO ‘ OH
trans-Res cis-Res

Figure 1 The structural formula of resveratrol (Res)
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Mechanisms of resveratrol intervention in various stages of carcinogenesis. ROS: Reactive oxygen species; MMP: Matrix
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Figure 3 The physiological characteristics of the tumor microenvironment used to trigger drug release. GSH: Glutathione; PEP: Peptidase;

LIP: Lipase
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Figure 4 The stimulus response release strategy of endogenous

physiological characteristics of tumors. ECM: Extracellular matrix
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