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Research progress on the synergistic effects of active components from traditional
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[ Abstract] Multidrug resistance (MDR) is a major cause of failure in chemotherapy
and targeted therapy. In recent years, active components of traditional Chinese medicine (TCM),
characterized by their "multi-component, multi-target, and low-toxicity" properties, have shown unique
advantages in reversing MDR and enhancing the efficacy of chemotherapy. This review systematically
summarizes the key molecular mechanisms of MDR, with a focus on representative active components
such as baicalein, curcumin, and tanshinone. These compounds have been shown to inhibit drug efflux
pumps, restore apoptotic homeostasis, interfere with DNA repair pathways, and modulate the tumor
immune microenvironment. Evidence indicates that these components not only exert independent
effects in reversing resistance but also act synergistically with conventional chemotherapeutic agents,
significantly improving overall antitumor efficacy. This review provides theoretical support for the
application of TCM in MDR research and offers new perspectives for the development and optimization

of multi-target combination strategies.
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Figure 1. The main mechanism of MDR reversal by
active ingredients in TCM
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Table 1. Some active ingredients of TCM and their resistance mechanisms
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JZ: ROS: #MEA (reactive oxygen species ) ; B—catenin: B—i£4i{% & ; HIF: K& H-FHF (hypoxia—inducible factor) ; AMPK: AMP &4t
7% & B ( AMP—activated protein kinase ) 3 NF—kB: #% B -F«B ( nuclear factor kappa—B ) ; Nrf2: #HE-F—-2ram 248 % B -F2 ( nuclear factor
erythroid 2—related factor 2 ) ; TLR4; Toll#%4k4 ( Toll-like receptor 4) ; MyD88. #i4£ 54 H-F88 ( myeloid differentiation primary response

protein 88 ) ; TGF—B: 44 K F-F—PB (transforming growth factor—)
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JERIRYT R B REIRIR T AAE HE AR 40 1 1
i 1 BRI IR AR AR . T SLCTALL i S8k

https://yxqy.whuznhmedj.com



ARG 2025 £ 10 A% 29 55 10 #3

FET-HE MR B AR JE Ay 7 BB | SR P A s
R R S AR R BAIRYT R USPOX
Ets—1 Z A EAER, 6] Ets—1 7€ Thi38 {745
1) B3 T2 Ak 412 1 SR A, DUTTTHE 1) Ets—1/c—Met
fE o E, W2y g ANEERT, FEi
AN B RS T SR A e it 24 Al /DN 240 e f A 240
X B 75 e R

3.3 GKEFLIHEIERL

B 75 AN KB AAE 25 )53 U TR A5
YK I3 16 R G A PR VA T BRI TR OR
[P S = R LN TR R ik s K e 7 W deaet AP & AT B2
RefbfEti, PISCElmaEieh . IR AR NG ERAT ],
FEAE B G RB 3 5 B AN K E SR L, 2
ERTLAYTEMIB AL EE SR . XK R
GEAA AT BB 2 AR L e A A A
FE, e PRI . i £ 2y 2 R R
Graptk, WERERBTARETR ™,

WFIE s, 98 oK 55 AR 2 nl il oo 8 4% Aky 3
i 4 JE & H B 9 (matrix metallopeptidase 9,
MMP-9) {553 . ##il NSUN2 4 5 () RNA H
etk BHWT Aky/ 78 N B2 A K - A/MMP-9 4,
T E 9 4 P M TME, 38 5% HepG2 41 Jifd Xif
DOX (8, Wi fb 7 it 25 Y. Baek %5 1 JF
KT —FIL# 28R 5 RN 2 UIReAR gk
L, 3 A 2 T R T A S B X e 2 L
IR AZ A 2 Bl ), R b 2 B SR 2 R N 245
FREIA RO MDR, IE4h, SR EE S %
EER K R 5o ] W] P-gp YRI5, Mz
WIERT 25 AM N B, W ahHE, AT sk
MDR™, £ Lfrid, gkttt RGN E 3Tt
T RERIEME AT S AT 2 BT IR AR, i
HE—E R b IR T ARG rh WA 24 1 A
AIFEFRE, R WG R RS, ARk
YU 25 A 2 (B ) 22—

4 Z5iE

MDR ¥ 7 R AR T . fLRIAIT . 25
Y is 2G5, WEZGHLHANS AR BEAT T i 25l
52 BT, for 240 e e i A 24 L ) e
BARAGT 20 ™ R T AR 251, A
I 1 g5 MDR MSCHY ZFHILE . 2598 Pk o 7E
Wi MDR J7 1 JE B 035 i D R R0 1,
ZHL R 2, T IR A s . e

https://yxqy.whuznhmedj.com

1791

(RIS TR & B OMTE + 15 5@ B % + i
AEARMAL” o AR AT B H B2y
Kk, SRR TR X E
e, ZHE R, AU MDR 244
TR, B T A TR, R T ey
TEMMRELAEIRIT PR . RRAT T BE—2
LA WRIRYGIE, DMESIHE .

S 3Lk

1 Tannock IF. Tumor physiology and drug resistance[J]. Cancer
Metastasis Rev, 2001, 20(1-2): 123-132. DOI: 10.1023/
a:1013125027697.

2 Vasan N, Baselga J, Hyman DM. A view on drug resistance in
cancer|J]. Nature, 2019, 575(7782): 299-309. DOI: 10.1038/s41586—
019-1730-1.

3 Correia AL, Bissell MJ. The tumor microenvironment is a dominant
force in multidrug resistance[J]. Drug Resist Updat, 2012, 15(1-2):
39-49. DOL: 10.1016/j.drup.2012.01.006.

4 Chen T, Xiao Z, Liu X, et al. Natural products for combating multidrug
resistance in cancer[J]. Pharmacol Res, 2024, 202: 107099. DOI:
10.1016/j.phrs.2024.107099.

5 Zou JY, Chen QL, Luo XC, et al. Natural products reverse cancer
multidrug resistance[J]. Front Pharmacol, 2024, 15: 1348076. DOI:
10.3389/fphar.2024.1348076.

6 Al Thik T B A B A IR BT ST IEE (). 29 BEIR
2023, 12(4): 317-337. [Li KX. Research progress on flavonoids and
alkaloids in Portulaca oleracea 1..[]J]. Pharmacy Information, 2023,
12(4): 317-337.] DOL: 10.12677/P1.2023.124040.

7 Wang S, Yang S, Yang X, et al. Research progress of traditional
Chinese medicine monomers in reversing multidrug resistance
of breast cancer[J]. Am J Chin Med, 2023, 51(3): 575-594. DOI:
10.1142/50192415X23500283.

8  Hanssen KM, Haber M, Fletcher JI. Targeting multidrug resistance—
associated protein 1 (MRP1)—expressing cancers: beyond
pharmacological inhibition[J]. Drug Resist Updat, 2021, 59: 100795.
DOI: 10.1016/j.drup.2021.100795.

9 Fan J, To KKW, Chen ZS, et al. ABC transporters affects tumor
immune microenvironment to regulate cancer immunotherapy and
multidrug resistance[J]. Drug Resist Updat, 2023, 66: 100905. DOI:
10.1016/j.drup.2022.100905.

10  Levchenko A, Mehta BM, Niu X, et al. Intercellular transfer of
P—glycoprotein mediates acquired multidrug resistance in tumor
cells[J]. Proc Natl Acad Sci U S A, 2005, 102(6): 1933-1938. DOL:
10.1073/pnas.0401851102.

11 Tian Y, Lei Y, Wang Y, et al. Mechanism of multidrug resistance
to chemotherapy mediated by pglycoprotein (review)[J]. Int J Oncol,
2023, 63(5): 119. DOI: 10.3892/ij0.2023.5567.

12 Dong J, Qin Z, Zhang WD, et al. Medicinal chemistry strategies to
discover P—glycoprotein inhibitors: an update[J]. Drug Resist Updat,
2020, 49: 100681. DOI: 10.1016/j.drup.2020.100681.

13 Xia YZ, Ni K, Guo C, et al. Alopecurone B reverses doxorubicin—

resistant human osteosarcoma cell line by inhibiting P-glycoprotein


https://pubmed.ncbi.nlm.nih.gov/11831640/
https://pubmed.ncbi.nlm.nih.gov/11831640/
https://pubmed.ncbi.nlm.nih.gov/31723286/
https://pubmed.ncbi.nlm.nih.gov/31723286/
https://pubmed.ncbi.nlm.nih.gov/22335920/
https://pubmed.ncbi.nlm.nih.gov/38342327/
https://pubmed.ncbi.nlm.nih.gov/38572428/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEHFrM18wMDAwMzA5NDUxMDYaCDhqODcxdWJm
https://pubmed.ncbi.nlm.nih.gov/36823097/
https://pubmed.ncbi.nlm.nih.gov/34983733/
https://pubmed.ncbi.nlm.nih.gov/36463807/
https://pubmed.ncbi.nlm.nih.gov/15671173/
https://pubmed.ncbi.nlm.nih.gov/37654171/
https://pubmed.ncbi.nlm.nih.gov/32014648/

20

21

22

23

24

25

26

27

1792

Frontiers in Pharmaceutical Sciences, Oct. 2025, Vol. 29, No.10

and NF-kappa B signaling[J]. Phytomedicine, 2015, 22(3): 344-351.
DOI: 10.1016/j.phymed.2014.12.011.

Miao ZH, Tang T, Zhang YX, et al. Cytotoxicity, apoptosis induction
and downregulation of MDR-1 expression by the anti—topoisomerase
I agent, salvicine, in multidrug-resistant tumor cells[J]. Int J Cancer,
2003, 106(1): 108-115. DOI: 10.1002/ijc.11174.

XA . BT AT 0 ) P——gp 223 I 0 I L A i 0 A i
IR 25 S EMT 8 19 4 5 (D). KB - B R %, 2022. DOL:
10.27466/d.cnki.gzzdu.2022.005820.

Wang J. Yu L, Jiang H, et al. Epigenetic regulation of differentially
expressed drug—metabolizing enzymes in cancer[J]. Drug Metab
Dispos, 2020, 48(9): 759-768. DOI: 10.1124/dmd.120.000008.
VS S SN A S S /A SO ALY K i | EE S g U
PPN T LR (0] P IE BB 2527508, 2020, 40(14): 1595-
1599. [Zhou JP, Zhang R, Shi SJ, et al. Advances in the modulation of
Tripterygium on drug metabolizing enzyme and transporter[J]. Chinese
Journal of Hospital Pharmacy, 2020, 40(14): 1595-1599.] DOI:
10.13286/j.1001-5213.2020.14.19.

Chan HY, Chen ZY, Tsang DS, et al. Baicalein inhibits DMBA-DNA
adduct formation by modulating CYP1A1 and CYP1BI activities[J].
Biomed Pharmacother, 2002, 56(6): 269-275. DOI: 10.1016/s0753—
3322(02)00192-0.

Tian QT, Ding CY, Song SS, et al. New tanshinone I derivatives S222
and S439 similarly inhibit topoisomerase I/II but reveal different
p53—dependency in inducing G2/M arrest and apoptosis[J]. Biochem
Pharmacol, 2018, 154: 255-264. DOI: 10.1016/j.bep.2018.05.006.
Hayashi T, Konishi I. Correlation of anti—tumour drug resistance with
epigenetic regulation[J]. Br J Cancer, 2021, 124(4): 681-682. DOI:
10.1038/541416-020-01183—y.

Li X, Song Y, Wang L, et al. A potential combination therapy of
berberine hydrochloride with antibiotics against multidrug—resistant
Acinetobacter baumannii[J]. Front Cell Infect Microbiol, 2021, 11:
660431. DOL: 10.3389/fcimb.2021.660431.

Hou D, Xu G, Zhang C, et al. Berberine induces oxidative DNA
damage and impairs homologous recombination repair in ovarian
cancer cells to confer increased sensitivity to PARP inhibition[]]. Cell
Death Dis, 2017, 8(10): €3070. DOI: 10.1038/cddis.2017.471.
REEW], WA, 2% AF L SRR/ NE I IR A A PIBKY
Akt/mTOR {5538 8% 24 36 % 40 JE Tt 25 B9 BL (9] v 1) 5
J7 F 2 24 75, 2024, 30(14): 78-88. [Wu ZM, Huang XH, Peng Q,
et al. Berbamine hydrochloride ameliorates sorafenib resistance by
regulating autophagy and PI3K/Akt/mTOR Signaling pathway[J].
Chinese Journal of Experimental Formula, 2024, 30(14): 78-88.] DOI:
10.13422/j.cnki.syfjx.20240701.

Choi CY, Lim SC, Lee TB, et al. Molecular basis of resveratrol—
induced resensitization of acquired drug—resistant cancer cells[J].
Nutrients, 2022, 14(3): 699. DOL: 10.3390/nu14030699.

Li Z, Yin P. Tumor microenvironment diversity and plasticity in
cancer multidrug resistance[J]. Biochim Biophys Acta Rev Cancer,
2023, 1878(6): 188997. DOLI: 10.1016/j.bbcan.2023.188997.

Erin N, Grahovac J, Brozovic A, et al. Tumor microenvironment
and epithelial mesenchymal transition as targets to overcome tumor
multidrug resistance[J]. Drug Resist Updat, 2020, 53: 100715. DOI:
10.1016/j.drup.2020.100715.

Mao D, Wang H, Guo H, et al Tanshinone ITA normalized

28

29

30

31

32

33

34

36

37

38

39

40

hepatocellular carcinoma vessels and enhanced PD-1 inhibitor
efficacy by inhibiting ELTD1[J]. Phytomedicine, 2024, 123: 155191.
DOI: 10.1016/j.phymed.2023.155191.

Zhang YZ, Lai HL,, Huang C, et al. Tanshinone IIA induces ER stress
and JNK activation to inhibit tumor growth and enhance anti-PD-1
immunotherapy in non-small cell lung cancer[J]. Phytomedicine,
2024, 128: 155431. DOI: 10.1016/j.phymed.2024.155431.

Zhu Y, Wang A, Zhang S, et al. Paclitaxel-loaded ginsenoside Rg;
liposomes for drug—resistant cancer therapy by dual targeting of the
tumor microenvironment and cancer cells[J]. J Adv Res, 2023, 49:
159-173. DOL: 10.1016/j.jare.2022.09.007.

Kasaian J, Mosaffa F, Behravan J, et al. Modulation of multidrug
resistance protein 2 efflux in the cisplatin resistance human ovarian
carcinoma cells A2780/RCIS by sesquiterpene coumarins[J]. Phytother
Res, 2016, 30(1): 84-89. DOI: 10.1002/ptr.5504.

Yi JM, Huan XJ, Song SS, et al. Triptolide induces cell killing
in multidrug—resistant tumor cells via CDK7/RPB1 rather than
XPB or p44[J]. Mol Cancer Ther, 2016, 15(7): 1495-1503. DOI:
10.1158/1535-7163.MCT-15-0753.

Saeed MEM, Mahmoud N, Sugimoto Y, et al. Betulinic acid exerts
cytotoxic activity against multidrug-resistant tumor cells via targeting
autocrine motility factor receptor (AMFR)[J]. Front Pharmacol, 2018,
9: 481. DOI: 10.3389/fphar.2018.00481.

Wang Z, Yin J, Li M, et al. Combination of shikonin with paclitaxel
overcomes multidrug resistance in human ovarian carcinoma cells in a
P-gp—independent manner through enhanced ROS generation[J]. Chin
Med, 2019, 14: 7. DOI: 10.1186/s13020-019-0231-3.

Xu T, Guo P, He Y, et al. Application of curcumin and its derivatives
in tumor multidrug resistance[J]. Phytother Res, 2020, 34(10): 2438—
2458. DOI: 10.1002/ptr.6694.

Zhang W, Jiang H, Chen Y, et al. Resveratrol chemosensitizes
adriamycin-resistant breast cancer cells by modulating miR-122-5p[J].
J Cell Biochem, 2019, 120(9): 16283-16292. DOL: 10.1002/jch.28910.
Qian F, Wei D, Zhang Q, et al. Modulation of P—glycoprotein function
and reversal of multidrug resistance by (-)-epigallocatechin gallate
in human cancer cells[]J]. Biomed Pharmacother, 2005, 59(3): 64-69.
DOI: 10.1016/j.biopha.2005.01.002.

Li S, Zhao Q, Wang B, et al. Quercetin reversed MDR in breast cancer
cells through down-regulating P—gp expression and eliminating cancer
stem cells mediated by YB-1 nuclear translocation[J]. Phytother Res,
2018, 32(8): 1530-1536. DOI: 10.1002/ptr.6081.

Yang T, Xiao Y, Liu S, et al. Isorhamnetin induces cell cycle arrest
and apoptosis by triggering DNA damage and regulating the AMPK/
mTOR/p7086K signaling pathway in doxorubicin-resistant breast
cancer[J]. Phytomedicine, 2023, 114: 154780. DOI: 10.1016/
j-phymed.2023.154780.

He J, Zhang HP. Research progress on the anti—tumor effect of
Naringin[J]. Front Pharmacol, 2023, 14: 1217001. DOI: 10.3389/
fphar.2023.1217001.

AT, 2 nth, sk, S L ORPREEZEOU I KS62/ADR 4
i 22 24T 24 (1 3 5 VR B HLIRIIESR (D). RHEBE 24, 2023, 51(12):
1321-1325. [Zhou XY, Li JM, Zhang T, et al. Study on the mechanism
of luteolin reversing multidrug resistance in leukemia K562/ADR
cells[J]. Tianjin Pharmaceutical, 2023, 51(12): 1321-1325.] DOI:
10.11958/20230722.

https://yxqy.whuznhmedj.com


https://pubmed.ncbi.nlm.nih.gov/32014648/
https://pubmed.ncbi.nlm.nih.gov/12794765/
https://d.wanfangdata.com.cn/thesis/CiBUaGVzaXNOZXdTMjAyNTA2MTMyMDI1MDYxMzE2MTkxNhIIWTM5OTAwMTUaCGxyaGk5Y3M2
https://pubmed.ncbi.nlm.nih.gov/32601104/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISD3pneXl5eDIwMjAxNDAyMBoIcGZoOGF4YWI%3D
https://pubmed.ncbi.nlm.nih.gov/12224597/
https://pubmed.ncbi.nlm.nih.gov/12224597/
https://pubmed.ncbi.nlm.nih.gov/29753750/
https://pubmed.ncbi.nlm.nih.gov/33268818/
https://pubmed.ncbi.nlm.nih.gov/33842399/
https://pubmed.ncbi.nlm.nih.gov/28981112/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEnpnc3lmanh6ejIwMjQxNDAxMBoINGI1cTIzNTg%3D
https://pubmed.ncbi.nlm.nih.gov/35277058/
https://pubmed.ncbi.nlm.nih.gov/37832894/
https://pubmed.ncbi.nlm.nih.gov/32679188/
https://pubmed.ncbi.nlm.nih.gov/38000104/
https://pubmed.ncbi.nlm.nih.gov/38537440/
https://pubmed.ncbi.nlm.nih.gov/36167294/
https://pubmed.ncbi.nlm.nih.gov/26503061/
https://pubmed.ncbi.nlm.nih.gov/27197304/
https://pubmed.ncbi.nlm.nih.gov/29867487/
https://pubmed.ncbi.nlm.nih.gov/30911326/
https://pubmed.ncbi.nlm.nih.gov/32255545/
https://pubmed.ncbi.nlm.nih.gov/31155753/
https://pubmed.ncbi.nlm.nih.gov/15795098/
https://pubmed.ncbi.nlm.nih.gov/29635751/
https://pubmed.ncbi.nlm.nih.gov/37004402/
https://pubmed.ncbi.nlm.nih.gov/37004402/
https://pubmed.ncbi.nlm.nih.gov/37663256/
https://pubmed.ncbi.nlm.nih.gov/37663256/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISDXRqeXkyMDIzMTIwMDcaCHduZzUydG81

FRIE 2025 F 10 A 29 EE 10 #5

42

43

44

46

47

48

49

50

51

52

SRPTEE, B B /AT, S 3R MHCCOTH R T Bk
20 D X6 560 bR E SRR 1) S 0 (D). T R 247 | 2024, 22(6):
1566-1571. [Le Y], Cao JG, Yang XH, et al. Apigenin up—regulates
expression of miR-34a-5p and enhances sensitivity to fluorouracil in
MHCC97H—derived spheres[J]. Ceniral South Pharmacy, 2024, 22(6):
1566—-1571.] DOI: 10.7539/j.issn.1672-2981.2024.06.025.

Zhou L, Liu Z, Wang Z, et al. Astragalus polysaccharides exerts
immunomodulatory effects via TLR4-mediated MyD88—-dependent
signaling pathway in vitro and in vivo[]]. Sci Rep, 2017, 7: 44822.
DOL: 10.1038/srepd4822.

HGES , BT, B, . =L R ERK/Ak E K
75 HepG2/ Bl 75 22 AN LT 24 PE [7]. o [ 286 05 370 24 2% 35, 2021,
27(2): 52-59. [Feng XY, Wei NY, Zhao W, et al. Effect of notoginseng
total saponins on changing multidrug resistance in HepG2/adriamycin
cells through ERK/Akt Signaling[J]. Chinese Journal of Experimental
Formulae, 2021, 27(2): 52-59.] DOI: 10.13422/j.cnki.syfjx.20202121.
EHBy W . TR T IS AT IR £ LM 52 [D]. o - K
HRHE R |, 2021, DOI: 10.27359/d.enki.gtqgu.2021.000069.

Xu B, Jiang C, Han H, et al. Icaritin inhibits the invasion and
epithelial-to-mesenchymal transition of glioblastoma cells by targeting
EMMPRIN via PTEN/AKt/HIF-1a signalling[J]. Clin Exp Pharmacol
Physiol, 2015, 42(12): 1296-1307. DOL: 10.1111/1440-1681.12488.
Song B, Wei F, Peng J, et al. Icariin regulates emt and stem cell-like
character in breast cancer through modulating IncRNA NEAT1/TGFB/
SMAD?2 signaling pathway[J]. Biol Pharm Bull, 2024, 47(2): 399-410.
DOI: 10.1248/bph.b23-00668.

Zhou BG, Wei CS, Zhang S, et al. Matrine reversed multidrug
resistance of breast cancer MCF=7/ADR cells through PI3K/AKT
signaling pathway[J]. J Cell Biochem, 2018, 119(5): 3885-3891. DOI:
10.1002/jcb.26502.

IVEESE . EIMPE RAKE A RASHBL. /N SGC-7901/
DDP fif 25 L2 i 2540 G A2 (1], R R foR - P R 25 3
{84k, 2019, 21(2): 197-203. [Sun MY, Wang DD, Wu QX, et al. Effects
of evodiamine and berberine on DDP resistance and drug resistance—
related proteins of SGC-7901/DDP[J]. World Science & Technology—
Modernization of Traditional Chinese Medicine, 2019, 21(2): 197-203.]
DOLI: 10.11842/wst.2019.02.008.

Wang H, Jia XH, Chen JR, et al. Osthole shows the potential to
overcome P-glycoproteinmediated multidrug resistance in human
myelogenous leukemia K562/ADM cells by inhibiting the PI3K/
Akt signaling pathway[J]. Oncol Rep, 2016, 35(6): 3659-3668. DOI:
10.3892/0r.2016.4730.

Tian Z, Zhao J, Zhao S, et al. Phytic acid-modified CeO, as Ca”™*
inhibitor for a security reversal of tumor drug resistance[J]. Nano Res,
2022, 15(5): 4334-4343. DOL: 10.1007/512274-022-4069-0.
T/, BRI, THOM , S I G /N M o 245 40
R AS49/DDP FIAHIG ATP &3 s R IKFRISE AL, IR
BEZ 2244, 2023, 47(1): 64-70. [Wang XM, Xue CM, Wang YM, et
al. Effects of Tetramethylpyrazine on expression levels of ATP-binding
casselte transporters in human non—small cell lung cancer drug-resistant
cell line A549/DDP[]]. Journal of Shandong University of Traditional
Chinese Medicine, 2023, 47(1): 64-70.] DOI: 10.16294/j.cnki.1007-
659x.2023.01.013.

Li B, Shao H, Gao L, et al. Nano—drug co—delivery system of

natural active ingredients and chemotherapy drugs for cancer

https://yxqy.whuznhmedj.com

53

54

55

56

57

58

59

60

61

62

64

1793

treatment: a review[J]. Drug Deliv, 2022, 29(1): 2130-2161. DOI:
10.1080/10717544.2022.2094498.

Datta S, Sinha D. Low dose epigallocatechin-3—gallate revives
doxorubicin responsiveness by a redox—sensitive pathway in A549
lung adenocarcinoma cells[J]. J Biochem Mol Toxicol, 2022, 36(4):
€22999. DOI: 10.1002/jbt.22999.

Shehatta NH, Okda TM, Omran GA, et al. Baicalin; a promising
chemopreventive agent, enhances the antitumor effect of 5-FU against
breast cancer and inhibits tumor growth and angiogenesis in Ehrlich
solid tumor[J]. Biomed Pharmacother, 2022, 146: 112599. DOI:
10.1016/j.biopha.2021.112599.

Shao L, Zhu L, Su R, et al. Baicalin enhances the chemotherapy
sensitivity of oxaliplatin—resistant gastric cancer cells by activating
p53—-mediated ferroptosis[J]. Sci Rep, 2024 ,14(1): 10745. DOI:
10.1038/541598-024-60920—y.

Chen X, Zhou Z, Zhang Z, et al. Puerarin inhibits EMT induced by
oxaliplatin via targeting carbonic anhydrase XII[J]. Front Pharmacol,
2022, 13: 969422. DOI: 10.3389/fphar.2022.969422.

Yarla NS, Bishayee A, Sethi G, et al. Targeting arachidonic
acid pathway by natural products for cancer prevention and
therapy[J]. Semin Cancer Biol, 2016, 40-41: 48-81. DOI: 10.1016/
j.semcancer.2016.02.001.

Jiang J, Yuan Z, Sun Y, et al. Ginsenoside Rg; enhances the anti—
proliferative activity of erlotinib in pancreatic cancer cell lines
by downregulation of EGFR/PI3K/Akt signaling pathway[J].
Biomed Pharmacother, 2017, 96: 619-625. DOI: 10.1016/
j.biopha.2017.10.043.

Fan YJ, Pan FZ, Cui ZG, et al. The antitumor and sorafenib—resistant
reversal effects of ursolic acid on hepatocellular carcinoma via
targeting ING5[J]. Int J Biol Sei, 2024, 20(11): 4190-4208. DOI:
10.7150/1jbs.97720.

Ma Y, Wang R, Liao J, et al. Xanthohumol overcomes osimertinib
resistance via governing ubiquitination-modulated Ets—1 turnover(J]. Cell
Death Discov, 2024, 10(1): 454. DOL: 10.1038/s41420-024-02220-y.
Shang Q, Liu W, Leslie F, et al. Nano—formulated delivery of active
ingredients from traditional Chinese herbal medicines for cancer
immunotherapy[J]. Acta Pharm Sin B, 2024, 14(4): 1525-1541. DOI:
10.1016/j.apsh.2023.12.008.

Baek JS, Cho CW. A multifunctional lipid nanoparticle for co—delivery of
paclitaxel and curcumin for targeted delivery and enhanced cytotoxicity
in multidrug resistant breast cancer cells[J]. Oncotarget, 2017, 8(18):
30369-30382. DOL: 10.18632/oncotarget. 16153.

PRI . Z2MESC . JLECERAZ I 1 A WAL 1) AN KR 355G i3
2 24T 25 PEAIL T BRI ()] T 2555 2 | 2023, 58(22):
2079-2084. [Chen CH, Ji YW. Mechanism and activity of reversing

multidrug resistance by paclitaxel and resveratrol co—loaded targeting
nanoparticles[J]. Chinese Pharmaceutical Journal, 2023, 58(22):
2079-2084.] DOI: 10.11669/¢pj.2023.22.009.

Musyuni P, Bai J, Sheikh A, et al. Precision medicine: Ray of hope in
overcoming cancer multidrug resistance[J]. Drug Resist Updat, 2022,

65: 100889. DOI: 10.1016/j.drup.2022.100889.

Weks H: 20254506 A 08 H &EIHI. 20254209 A 12 H
AR TS BT


https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISDXpueXgyMDI0MDYwMjUaCDl2bGs3M3gx
https://pubmed.ncbi.nlm.nih.gov/28303957/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEnpnc3lmanh6ejIwMjEwMjAwORoIZ3R1dW5jejU%3D
https://d.wanfangdata.com.cn/thesis/CiBUaGVzaXNOZXdTMjAyNTA2MTMyMDI1MDYxMzE2MTkxNhIJRDAyODIyODExGghtaGw4b2hscg%3D%3D
https://pubmed.ncbi.nlm.nih.gov/26356761/
https://pubmed.ncbi.nlm.nih.gov/38220208/
https://pubmed.ncbi.nlm.nih.gov/29130495/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISFXNqa3hqcy16eXhkaDIwMTkwMjAxMBoIbjhwZXIyNWM%3D
https://pubmed.ncbi.nlm.nih.gov/27109742/
https://pubmed.ncbi.nlm.nih.gov/35126877/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEnNkenl5ZHh4YjIwMjMwMTAxMxoId242aW93ZGg%3D
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISEnNkenl5ZHh4YjIwMjMwMTAxMxoId242aW93ZGg%3D
https://pubmed.ncbi.nlm.nih.gov/35815678/
https://pubmed.ncbi.nlm.nih.gov/35218280/
https://pubmed.ncbi.nlm.nih.gov/34968922/
https://pubmed.ncbi.nlm.nih.gov/38730240/
https://pubmed.ncbi.nlm.nih.gov/36091779/
https://pubmed.ncbi.nlm.nih.gov/26853158/
https://pubmed.ncbi.nlm.nih.gov/26853158/
https://pubmed.ncbi.nlm.nih.gov/29035827/
https://pubmed.ncbi.nlm.nih.gov/29035827/
https://pubmed.ncbi.nlm.nih.gov/39247819/
https://pubmed.ncbi.nlm.nih.gov/39468027/
https://pubmed.ncbi.nlm.nih.gov/38572106/
https://pubmed.ncbi.nlm.nih.gov/28423731/
https://d.wanfangdata.com.cn/periodical/ChVQZXJpb2RpY2FsQ0hJMjAyNTA2MjISD3pneXh6ejIwMjMyMjAwORoIZTFubzIzN3M%3D
https://pubmed.ncbi.nlm.nih.gov/36403342/

