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Abstract: Quercetin is a flavonol compound containing o-diphenol hydroxyl and resorcinol hydroxyl. In order to analyze
the current status of quercetin in vitro anti-lung cancer, this article uses domestic Knowledge Network, Wanfang, foreign
SpringerLink and PubMed databases, entered the subject terms “quercetin”, “quercetin derivative”, “lung cancer”, and
then searched for quercetin’s anti-lung cancer in recent years. Retrieving the relevant data on the research of quercetin and
its derivatives in anti-lung cancer in recent years, review of its new preparations, derivatives and mechanism of action. The
new anti-lung cancer preparations of quercetin include nanoparticles, nanoemulsions, nanomicelles, liposomes and other
preparations. From more than 120 quercetin derivatives that have been synthesized, 11 compounds with stronger effects on
lung cancer than quercetin are found. Quercetin and its derivative play an anti-lung cancer effect by inducing cell apoptosis,
inhibiting enzyme activity, blocking cell cycle, and reversing tumor drug resistance. It could provide a basis for the
research, development and utilization of quercetin and its derivatives in lung cancer.
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Fig.1 Quercetin and structural modification
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- 420 - £ Tl B4

20224 9 H

Jili 988 A LA FH 24 h )&, 1C, 4351k (28.58+4.65) 1
(24.98+3.01) pmol/L., Escobar 503 M iz 25 Fu#y
B R A gn S N, S AT 3,5,3%,4'-PUFRk 7, 8 [Ntk
R U R ZATT A Y 8, L RZ AL B W T il AS49
HHH- PRGOS 1CS, & 0.022 pmol/L™, 2—1~H
A E MR N PR 2, (AR — 5 TR IR
5%, MY oM e AL A 9) . 10K e AR L &
Y1) . 11 (W RO S )X A549 ifivtds B s T ASE]
PoyEsalE R, A4 10 BEAEUE A549 cells TP,
Y 1 3] 11 S5H1EE0LE 4.

SYAIT E AR 1 e HLAT P iides il e SRATAE i 4
¥ . A RO (ED ) FIEEEm il e B (1C ), 45
B AT A eV R 55 5 UL
BB IR T K 7, 8 PR LA K,
— & 7 LA A A > LAt A A7 > TE A A
2 A8 7 AU IE H B e I P 5 55 U A -
7 PEBUR 8 5 iR (N ICER> T ICHR ) > 57 M FE Y
ARSI P9 3> B 35 ) S 12 22 4 5 ) 53 X HAAR S 1 il
SN B T E AN, XF AR g s BA 5 S
HIHTAEH
2 W ZRITEEIMAITEE R

Jiri g S S e AR L SR NI R R R
Gy Ry N RELIES RN SRR P RIS TR . HAT BET 55848
1 S BTN 25950 5 ol ST A B 3R R H
A A s it s 20 0 B SRS R A I s T AR,
HAEHPLHIIT .
2.1 FSAEMEET
2.1.1 sgmBLR | B FREs, REEI R T SRR
F R R A A L PIT AR EE R R Z —, il
H AR A T DAL P m T g A A T, ) ek
FHE, PLIR T R R RT3 R AR T, AR R
YA DRI AT DAAR R I 9% 3k PR P ek AR £k, T
TR AIER A0 B PR T O o

XA AT 2 BH B 7585 JE Al i 2B G 24,
a2y 25 X IRAAH E, BEE 2 )E, i
B P08 T p-Akt S Bel-2 45 1 B S us b, A2 38 T
Bax K [ & 2 880, Wlies H1975 40 98 T=4F F in
o FRUIHSUSEALE b T =B &S p-
Akt FRIFEERT IFIT4E S B R 2R AT AR R
FhngE AR/l AN Ha46 T, HAE ML
HIPTIHT-E 1 BCL-2 ;=4 5= BUAEPS ifFox 2 i A
Je Z ] B B IR P T E R 85 H Caspase-3 ¥R | 1
SR ZZ I ADP-IZPHER -G HE(PARP) il M, JRITTIE T
1 NF-«B 335, 75 4T

XIHFEED BT A BRI AR 2 m v B AR 11
WA T35 11 P53 F1 Bax, 78/ Bel-2 &, {2
Jili g M B R T o TR AR FH AL ) DA R 4 1 v b
Bax. p53 #ll Bel-2 885 1A ¢, Wang 551 pF9E 4%
SR, ik 2 T e BEAK R (AR FH T isg 4 i,
AIHIH miR-16-5p FEFAVE/ . WEEL FEEBGN, Mimifs

/Y (NSCLC) BUHTHRSTRE 1358 . Chuang
SN BRI o, iR F SR R A(TSA) BEG Y
JH, ML By p300 H G0, nid H1299 4 it 14
Too MRGEAE™ WFIE 45 L s, Wik B2 22 vl 38 o 1 o)
Survivin & 4B, ARG NHE AR A-549 41
P IEGAE, AN IR TSR AE . AR P8 a P i 25
F Survivin Br=4

A LES gL R R, X IR LA, MitEz 3
A4 # VEGF. MMP-2 £ [, i A= gl gk 20, il
AT A= BEHE N, MTTHT) Ideg 20 p s &, AR FALHI N
i VEGF #1 MMP-2 & A6, FERED psek
BH, MekEz ZRATAEY) 7-0-F5 i At R 2R AT v B AR )
FO i Al EE 4R M AS49 F1 NCI-H1975 A 4RI, i ifi %
FHLIAT-ZE I Bax. cleaved-PARP. p62 &/, {1
T-#H 1 pro-caspase3. Bcl-2, LC3-11 Fl Beclinl BH {i
B, iR A A LR TR T . B RSN A
B, MitE 22 (QUE) £E = 58454 F el BE°h 10 pg/mL
Bsf, ¥ A P-gp M survivin 25 & &/, AT 855 I
U AS49 AR rgVE, FRBTEAE VLT a3l
PrILR A P-gp A survivin %,

XA IR EEI RSl F R e R o, Bz 36
e EERE I, WT AR T e 13122 400, (fhrid T
1 EGF. HGF. Fibronactin. Vimentin 438 72, {2
W T-3& 4 E-cadherin mRNA . ZO-1 T A &&=,
AT AEE iR 2 BB R e 08, InsR LR T, 2215 4500
WFFESE R o, M ZR vl s e E B-cadherin 5
Az BN, ##] N-cadherin, Vimentin 5 [, f# HA=
>, KT TGF-p 755 BNt A549 4
WOFH, ACZZ PR AN . Li 59 ISR R EH, R EE
2 200 ng/mL Ml 52 2, W15 e R S T2 S ps3,
Bax F Fas, Bax/Bcl-2 WL, 5 MY A0 1T
2.1.2 FZna4iifE S5 S, IERAEMIE T I 40t
A . T2 — DS P R, B EAS
MEFZH N REGSILSE TSR, 2587
I S AR S 0 2 B R, BHWT s sl 55155, A

s firbag AR IR R s R T, R BB A E T o

F S FEIE W, itz AT E L Stat3/Mcl-
1 A4 5, f# Stat3 FH I LLBE I RIS, VAT AHC
I Mel-1 i, AT E 4081, Zhuang™”
SIMTFSE & B, S0 A (HCT) A A 2 22 7T 38 oL A
% MAPK HI PI3K-Akt i 42, 755 i e 4 M0 8 T
W5ERM Sre (B ALK 54 /N Mufifisis (NSCLC)
B B UIAR . Dong 25059 5% & B0 K ZAe 4
N AhXTE Sre YA W A8 A A= B 2, BH AR
Fnl4/NF-«B {5 5% S, M0 88 20 Jt 384 18 3 5 ol
18, SCEFFAECY R R, Mt FEHZS 48 h )&, Bl
BRI, e T8 A LC3M/LC3 T
beclin-1. p-AMPK/AMPK 311, HoHT 5 F p-mTOR/
mTOR ., p-S6K/S6K T 1A, X A549 4H i 5E 3
HIVE RS . HAE AL S S It AS49 s



%43 % 55 18

WIRS L S SRR TS - 421 -

I AMPK/mTOR 3if #%74E J WEVEH . ZR4E e a5
T 2% B, Bl 5 At Rz 3 700 dak 19 19, nT 38 ik BH
STAT3 {5538, i AS49 gAY shEdiE | S51EH
2 1) 2% AN T BRARG, DT B S A 1] A549 24 M i £
FH, A BRI P STAT3 A1 p-STAT3 M .
R I A IE o 3 WA e 21 AT 38 o BH T EGFR-
Ras-Raf-MEK/ERK 1/2 {5 5 i 1%, Ui 2% 4 it J&] 3] &
SR, T EE A M T . W 2509 iIF 5 2 IAM 2 %
L HAME-E 9T T 8 TLR4/NF-xB {5538 4%, FH1k
BRXHE AN AR EVE L A Ni 75 S AS49 e 4n it
KF IL-18. IL-6, TNF-o 1 IL-10 FJ53%, i/ TLR4
I Myd88 Y mRNA FlEE 7K, I e g yd .
2.2 HIFIESADIEME, MEERAT

A= ATt e P TR A0 M % A 35 L IR 2R NS AL ) T
YT . MMPs (3L 57 4 @ 85 ) J&— R D40 i
WaGE | IER AN, IR M A A . HEBUEE T R
AR M FUTOK R, T b 2Rk T e, B
N FE AP IR A A HE (B AN R 07, Kong 250 15T
SR, I35 T MMP-9 & 58 g, SR 2 W M iiJeg
PO ZEFEPRZ — o RSN WS R AN Tk 3
AR 11 5 B T 4 AR P 9 (MMP-9) il P rfcs g%
A, AFTHIT PR, e A 4 i 2 AT BRI fE
JIREARR, MITTBELIE S AS549 duil/r b B 5%,
2.3 [EAGZAEEER

JiIRg 24 1 14 2 it R T AR DU U, AR A
S RhIRE A0SR R AR A, TR AU IS TS L. T
B EP k&Y 7 v ¥ AS549 Fl NCI-H1975 Wi
o il 9 20 M BHL A TE GO/G1 1, HLAE SR T e 25 .
TR e S5 W5 e B HE 2R AT BELT A-549 2 UG b
{HHATRETE Gy/M W sk S AR o & Hip e 32 vl
FivEE A549 AUIBELIETE GO/G1 W, X350 Fnfsme
L1492 fIfgE S A BHAY HA46 400, [ HAESE . G2/M
. FRPANR e 3 A AT AR 40 vl 38 ek A i 5 i s 4
FadgE R A, BH - 2mit 5328, sR BT E A
24 HEA

SR L AERS B S A0 ST K B R ZR AR
By1. 2.4, 5 XM AN AS549 S5 HAT 8 W EH T
WG PEVE A o Albrecht 2510 BIFSE 45 5L R, 1R
Mk iz 22 T SR 2 il B g HE B, 550 TR 4 e A, OB
HHEA 2D 9Y . Wit 3R SR Ge TR 2585 0
JH, AT 386 5% g i 24 vk 2 A, B smRBTIR 259697 K
. Zhan S RSMIF ST FE B, MR 20T 18 i i e
AS549 X HTIE 24540 (DDP) #5588 (VCR)
BB, FEMEC A RS 4N I X P25 B B 25, AT
184 58 T PR AE . Wang 25 192 [ 5% 26 W 2 2=
(QUE) AJ BEAAIEE A549 4IRS I SRBTIRE 251 2%
AZEEA T 2504, B i SSAZ BT IRE RER . ik
U, Wit Bz 22 5511 PR R AP 25066 B, nT B 22 244
Mt 2504 2 A, R 25 AN BN, SRy i £ 35 7 e
o, [EA I .

3 RE

Wik B 3R 02— RAR B A5 19 JORE, FEDUIRe: J7 Tl
{EASHE—2LATSE, (5L H R R 2R S A= P oities ik
5 E BB AERSE, AR NG IRWF AR X5 TEdUit
JesHT il 70 7 T AR SRR SRIT SRR S, M = AT A
YIRS D, T AT A2 A i 20l n) =
6], SR o Rl ) 0 g2 B R | AR A
FEAE IR LT

ARICREEHY 11 DU = AT A=), Feptil
Jer 3 L, RS MITSE R By T R . o kG
5.7. 8. 10 {HAGPE— 2005, JLHZEGW 8, 7.
8 S JGALL IR EA, 2 BT i 6 BE s, PoliJea 1 AR 1)
SR, JE— R BAEL Y, AT SRS T TR R DU RS
FRBIFR . JIFMNEEXT 6. 7 MEEHEM, 51 AZRER,
{EASHE— LTS

FI AR 2 S B SRATT AR I WE S 2R B, X
filide: 22 AS49. H1975, H446. H3122, H1299, NCI-
H1975 1 PC9/GR HATMMTFFIETE. SEEbuEsy
RS IV, AT 1G5 s 20 X 25 ) AR BSURR P, S8R
L SEARRTT I AR AR, ARSI Es Y
], T R G T

S 3Lk

[1] SONGX Y, HU Z, TIAN Y F, et al. Does irradiation for ini-
tial primary lung cancer affect the risk of metachronous second pri-
mary lung cancer?[J]. Radiation and Environmental Biophysics,
2021, 60(3): 475-483.
[2] ZHANG N, WANG Y J, YU H J, et al. Distance to highway
and factory density related to lung cancer death and associated
spatial heterogeneity in effects in Jiading District, ShanghailJ].
Environmental Science and Pollution Research International, 2021:
64536—64551.
[3] ABHARZANJANI F, HEMMATI M. Protective effects of
quercetin and resveratrol on aging markers in kidney under high glu-
cose condition: In vivo and in vitro analysis[J]. Molecular Biology
Reports, 2021, 48(7): 5435-5442.
[4] DHANYA R, KARTHA C C. Quercetin improves oxidative
stress-induced pancreatic beta cell alterations via mTOR-signaling
[J]. Molecular and Cellular Biochemistry, 2021, 476(11): 3879—
3887.
[5] MALEKI D P, SADOUGHI F, ASEMI Z, et al. Anti-cancer
properties of quercetin in osteosarcomalJ]. Cancer Cell Internation-
al, 2021, 21(1): 349.
[6] ERDOGARN, AKKIN S, VARAN G, et al. Erlotinib com-
plexation with randomly methylated p-cyclodextrin improves drug
solubility, intestinal permeability, and therapeutic efficacy in non-
small cell lung cancer[J]. Pharmaceutical Development and Tech-
nology, 2021, 26(7): 797-806.
[7] LIANZY,PANG JJ, GUO Y X, et al. Study on the synthesis
and antitumor activity of quercetin-3-O-acyl ester[J]. Biochemical,
2021, 7(3): 40-43.
[8] LUF N, HUANG J, CHENG J Q, et al. Preparation and cyto-
logical study of quercetin-loaded PNIPAm nanogel[J]. Journal of


https://doi.org/10.1007/s00411-021-00923-9
https://doi.org/10.1007/s11033-021-06550-3
https://doi.org/10.1007/s11033-021-06550-3
https://doi.org/10.1007/s11010-021-04193-3
https://doi.org/10.1186/s12935-021-02067-8
https://doi.org/10.1186/s12935-021-02067-8
https://doi.org/10.1186/s12935-021-02067-8
https://doi.org/10.1080/10837450.2021.1946695
https://doi.org/10.1080/10837450.2021.1946695
https://doi.org/10.1080/10837450.2021.1946695
https://doi.org/10.1007/s00411-021-00923-9
https://doi.org/10.1007/s11033-021-06550-3
https://doi.org/10.1007/s11033-021-06550-3
https://doi.org/10.1007/s11010-021-04193-3
https://doi.org/10.1186/s12935-021-02067-8
https://doi.org/10.1186/s12935-021-02067-8
https://doi.org/10.1186/s12935-021-02067-8
https://doi.org/10.1080/10837450.2021.1946695
https://doi.org/10.1080/10837450.2021.1946695
https://doi.org/10.1080/10837450.2021.1946695

- 422 - £ Tl B4

20224 9 H

Nanjing University of Traditional Chinese Medicine, 2020, 36(2):
197-204.

(9] & 2T KR AR AT ARG R 69 5P & LA
[D]. -4+ 7T dg X %, 2019. [ CAO Y P. Study on the anti-tumor
activity of quercetin nanosuspensions with different particle sizes
[D]. Kaifeng: Henan University, 2019. ]

[10] #o& %, AA SRS HHE FBAE A 2 2R R EH 69K
SPAIY G AR [D]. T3 T K%, 2019. [ WEI Z H. Study
on the anti-tumor activity of hydroxycamptothecin and quercetin
combined drug nanosuspension in vivo and in vitro [D]. Kaifeng:
Henan University, 2019. |

[11] #hi&, &, 2ak Mk oK ER o # & RAERR
SURE AT 5 (1], 7 3.25,2019,50(1): 42-51. [ XU H, GAO Y X,
WANG X T. Preparation, characterization and anti-breast cancer re-
search of quercetin nanosuspension[J]. Chinese Herbal Medicine,
2019, 50(1): 42-51. ]

(12 2APUAT. #h A F 3R 7 AF 98 ORIEIR 3 4 R A0 B M |
G BAIT AR [CYR2018 -5+ =&+ B HHH Al KAk L
& [ BMRAE R ].2018: 297-298. [ HU K L. Quercetin regulates
the tumor microenvironment and improves the intratumoral penetra-
tion, retention and anti-tumor effects of nanoparticles [C]//Proceed-
ings of the 12th China Pharmaceutical Preparations Conference in
2018 [Publisher unknown]. 2018: 297-298. ]

(13 ] Abfh, 7%, R &I, . M & A= & 3P B 3k Bk B 1R g
JR oA KAL) & B LA AR AR U] P B SRR A F R E,
2019, 25(10): 109-114. [ DU Q, TAGN Y, CHENG J Q, et al.
Preparation of quercetin and resveratrol co-loaded magnetic solid
lipid nanoparticles and evaluation of their anti-tumor effect[J]. Chi-
nese Journal of Experimental Formulas, 2019, 25(10): 109-114. ]

[ 14] WANG T. Construction of ginkgo nanostarch/quercetin drug
loading system and its anti-tumor activity [D]. Nanjing: Nanjing
Forestry University, 2020.

(151 B, Ak A B A% B Sty 2 BB o B 5 RRAB A R R A
MR MR F F AR D). 4y %35 E 1%, 2017. [LIUK.
Construction and pharmacokinetics of oleoyl chitosan nano-poly-
merized microspheres for co-delivery of quercetin and paclitaxel[D].
Weifang: Weifang Medical College, 2017. ]

[16] WANG Y, YU H, WANG S, et al. Targeted delivery of
quercetin by nanoparticles based on chitosan sensitizing paclitaxel-
resistant lung cancer cells to paclitaxel [J]. Materials Science & En-
gineering C, 2021, 119: 111442.

[17] ARBAIN N H, SALIM N, MASOUMI H R F, et al. In vitro
evaluation of the inhalable quercetin loaded nanoemulsion for pul-
monary delivery[J]. Drug Delivery and Translational Research,
2019, 9(2): 497-507.

[ 18 ] ARBAIN N H, BASRI M, SALIM N, et al. Development and
characterization of aerosol nanoemulsion system encapsulating low
water soluble quercetin for lung cancer treatment[J]. Materials To-
day: Proceedings, 2018: 5.

[19] &&TF. B Rk & Z o9 50 78 3681 R [D]. AR AR: )l
X 5,2006. [ YUAN Z P. Experimental study on anti-tumor effect
of liposomal quercetin [D]. Chengdu: Sichuan University, 2006. ]
[20 ] RIAZ MK, ZHANG X, WONG K H, et al. Pulmonary deliv-

ery of transferrin receptors targeting peptide surface-functionalized
liposomes augments the chemotherapeutic effect of quercetin in lung
cancer therapy[J]. International Journal of Nanomedicine, 2019, 14:
2879-2902.

[21] ZHOU X, LIU H Y, ZHAO H, et al. RGD-modified nanoli-
posomes containing quercetin for lung cancer targeted treatment[J].
Onco Targets and Therapy, 2018, 11: 5397-5405.

[22] LIC, GAO L F, ZHANG Y, et al. Preparation of quercetin
loaded microparticles and their antitumor activity against human
lung cancer cells (A549) in vitro[J]. Current Pharmaceutical
Biotechnology, 2019, 20(11): 945-954.

[23 ] WANG B J, ZHANG W, ZHOU X D, et al. Development of
dual-targeted nano-dandelion based on an oligomeric hyaluronic
acid polymer targeting tumor-associated macrophages for combina-
tion therapy of non-small cell lung cancer[J]. Drug Delivery, 2019,
26(1): 1265-1279.

[24] XUZL,HULL, MING J J, et al. Self-gated porous organic
polymer as drug delivery system for pH stimuli-responsive con-
trolled quercetin release[J]. Microporous and Mesoporous Materi-
als, 2020: 303.

[25] LAKSHMI B A, BAE J Y, AN ] H, et al. Facile design and
spectroscopic characterization of novel bio-inspired quercetin-conju-
gated tetrakis (dimethylsulfoxide) dichlororuthenium(II) complex for
enhanced anticancer properties[J]. Inorganica Chimica Acta, 2019;
495.

[26] LAKSHMIB A, BAE J Y, AN J H, et al. Nanoclusters pre-
pared from ruthenium (II) and quercetin for fluorometric detection of
cobalt (II), and a method for screening their anticancer drug
activity [J]. Microchimica Acta, 2019, 186(8): 539.

[27 ] LAKSHMIB A, KIM S. Quercetin mediated gold nanoclus-
ters explored as a dual functional nanomaterial in anticancer and bio-
imaging disciplines[J]. Colloids and Surfaces B: Biointerfaces, 2019,
178:230-237.

[28] PR, o, RUES, 5. M A AL AT £ 89 B R A&
HHAEM D], P E % E R &, 2016,51(6): 442-448. [GUO Z Y,
JIA J J, LIANG Y H, et al. Synthesis and activity evaluation of allyl
quercetin derivatives[J]. Chinese Pharmaceutical Journal, 2016,
51(6): 442-448. ]

(29 BRA, PAR, BT 2 M FAT DI &AL
Je[J]. % B & 25 & &, 2020, 45(15): 3565-3574. [ FANG Y L,
LU L P, ZHAI G Y. Research progress of anti-tumor activity of
quercetin derivatives[J]. Chinese Journal of Traditional Chinese
Medicine, 2020, 45(15): 3565-3574. ]

(30 ] %%, 3P R, RUELE, 5. ML AT LM 89 & MBI HIT
g ERA T, F B 254 4 &, 2016,51(23):2013-2017. [JIAT
J, GUO Z Y, LIANG Y H, et al. Synthesis of quercetin derivatives
and their anti-tumor activity[J]. Chinese Pharmaceutical Journal,
2016, 51(23): 2013-2017. ]

[31] R3AE, Rk3h, ) &, F MATIT LD S RA LD EN®
gk B [T AL F BF 5T, 2012, 23(4): 101-110. [ QI W T, ZHU
W, QI GY, et al. Research progress on synthesis and biological ac-
tivity of quercetin derivatives[J]. Chemical Research, 2012, 23(4):
101-110. ]


https://doi.org/10.7501/j.issn.0253-2670.2019.01.009
https://doi.org/10.7501/j.issn.0253-2670.2019.01.009
https://doi.org/10.13422/j.cnki.syfjx.20190209
https://doi.org/10.13422/j.cnki.syfjx.20190209
https://doi.org/10.13422/j.cnki.syfjx.20190209
https://doi.org/10.1007/s13346-018-0509-5
https://doi.org/10.2147/IJN.S192219
https://doi.org/10.2147/OTT.S169555
https://doi.org/10.2174/1573407215666190628145902
https://doi.org/10.2174/1573407215666190628145902
https://doi.org/10.1080/10717544.2019.1693707
https://doi.org/10.1007/s00604-019-3657-5
https://doi.org/10.3969/j.issn.1008-1011.2012.04.025
https://doi.org/10.3969/j.issn.1008-1011.2012.04.025
https://doi.org/10.7501/j.issn.0253-2670.2019.01.009
https://doi.org/10.7501/j.issn.0253-2670.2019.01.009
https://doi.org/10.13422/j.cnki.syfjx.20190209
https://doi.org/10.13422/j.cnki.syfjx.20190209
https://doi.org/10.13422/j.cnki.syfjx.20190209
https://doi.org/10.1007/s13346-018-0509-5
https://doi.org/10.2147/IJN.S192219
https://doi.org/10.2147/OTT.S169555
https://doi.org/10.2174/1573407215666190628145902
https://doi.org/10.2174/1573407215666190628145902
https://doi.org/10.1080/10717544.2019.1693707
https://doi.org/10.1007/s00604-019-3657-5
https://doi.org/10.3969/j.issn.1008-1011.2012.04.025
https://doi.org/10.3969/j.issn.1008-1011.2012.04.025

%43 % 55 18

WIRS L S SRR TS - 423 -

[32] ZRE. 7-O-F vt Bt FARINEF IR mILZ AR =5
B AR 69 R [D]. Kik: K EA K%, 2016. [ WANGEX. 7-
O-geranyl quercetin induces lung cancer cell apoptosis and au-
tophagy in vitro [D]. Dalian: Dalian Medical University, 2016. ]
[33] ESCOBR Z, SOLANO C, LARSSON R, et al. Synthesis of
poinsettifolin A [J]. Tetrahedron, 2014, 70: 9052—-9056.
[34] BARE, sk, XL R, . LA A EGFIHEAE
oA A LA () Al TR 5 AL, 2013, 42(1): 12-17.
[ CHENG J C, HUAGN C S, LIU H X, et al. Biologically active
foreign body alkenyl and geranyl flavonoids[J]. Chemical Technol-
ogy and Development, 2013, 42(1): 12—17. ]
[35] ALPER P, ERKISA M, MUTLU G H, et al. Synthesis, char-
acterization, anticancer and antioxidant activity of new nickel(Il) and
copper(Il) flavonoid complexes[J]. Journal of Molecular Structure,
2020,25(1): 161-177.
(36 ] x4k, A ISR 2 3F /D am BUA % H1975 2w fe 3
ey YR R 4E R [D]. & e R EA X S, 2019. [ LIU W.
Synergistic inhibitory effect of osimertinib combined with quercetin
on the proliferation of non-small cell lung cancer H1975 cells [D].
Hefei: Anhui Medical University, 2019. ]
[37] o, R %, 3L 30, 5. M =0 ao M R 2m AR
H446 9 78 R4 4E A [J]. 06 R FH4 &, 2015, 2006): 987-989.
[SU S, ZOU J J, KONG S Y, et al. The regulatory effect of
quercetin on the apoptosis of small cell lung cancer cell line H446
[J]. Journal of Clinical Pulmonology, 2015, 20(6): 987-989. |
[38] &, T4, KT, F MA@ d 28 T-«B LAk
F A549 e A =[], P BEF R E,2015,35(7): 1921-1923.
[ YUAN M, WANG S, ZHANG Z L, et al. Quercetin induces A549
cell apoptosis by inhibiting the expression of nuclear factor-«B[J].
Chinese Journal of Gerontology, 2015, 35(7): 1921-1923. ]
[39] 1%, iRAAf, FE L, F. MR FATA oM HA46
M3 38 e B T ea [T). F B & 0% 97 26 &, 2014, 21(2):
169-174. [LIU T, ZHANG Y Y, XU Y Y, et al. Effects of
quercetin on proliferation and apoptosis of human small cell lung
cancer H446 cells[J]. Chinese Journal of Cancer Biotherapy, 2014,
21(2): 169-174. ]
[40] WANG Q, CHEN A K, LU H J, et al. Quercetin radiosensi-
tizes non-small cell lung cancer cells through the regulation of miR-
16-5p/WEEI axis[J]. TUBMB Life, 2020, 72(5): 1012—1022.
[41 ] CHUANG C H, CHAN S T, CHEN C H, et al. Quercetin en-
hances the antitumor activity of trichostatin A through up-regulation
of p300 protein expression in p53 null cancer cells[J]. Chemico-Bi-
ological Interactions, 2019, 306: 54—61.
[42] fhwe, xl ik, RIT. Mt B A XT A AR 20 AR A-549 20 Re. 3 5
a8 A8 (7], 3 B 5, 2014, 36(7): 557-560,581,635. [ XU
X, LIU J, ZHANG K. Inhibitory effect of quercetin on the prolifera-
tion of human lung cancer cell line A-549[J]. Zhejiang Medicine,
2014, 36(7): 557-560,581,635. ]
[43] %G, &R E, FF2. MAFTKREGAF DR
Lewis Afi i 2m A 2 K a4 #5048 R [J]. AP B3 76 #1520, 2012, 39(8):
936-939. [ ZHANG X, CAO G P, PAN Y L. Inhibitory effect of
quercetin combined with resveratrol on the growth of mouse Lewis
lung cancer cells [J]. Cancer Research, 2012, 39(8): 936-939. ]

[44] Z =0, PR, RR), F. WA FT S HIRE 2L
A549/DDP % 2% it % 84 i #: 4 B [J]. 3% 0 E 5 T 5 4k, 2013,
36(2):86-89. [ WANG Y B, LU Z T, ZHANG Q G, et al. The re-
versal effect of quercetin on multidrug resistance of lung adenocarci-
noma cell line A549/DDP[J]. Journal of Binzhou Medical Universi-
ty, 2013, 36(2): 86—89. ]

[45] M AL, PR, K&K, F. WA FET EMT #1237 4
H3122 fafeit 4 [J]. "L & %5, 2019,41(2): 170-173. [ ZHAO C
L, GUO F L, TAN Y Y, et al. Quercetin inhibits the migration of
H3122 cells through the EMT pathway[J]. Hebei Medicine, 2019,
41(2): 170-173.]

[46] %, BF, ZBEA, F. WA Z AT TGF- i F 69 AN &
AS549 fafie b A B A ey e [J]. P EIKR E &, 2013,51(5):
6-8,11. [JIANG Y, PENG J, WU X D, et al. The effect of
quercetin on the epithelial-mesenchymal transition of human lung
cancer A549 cells induced by TGF-A[J]. Modern Chinese Doctor,
2013,51(5): 6-8,11. ]

[47] LI H, TAN L, ZHANG J W, et al. Quercetin is the active
component of Yang-Yin-Qing-Fei-Tang to induce apoptosis in non-
small cell lung cancer[J]. The American Journal of Chinese Medi-
cine, 2019, 47(4): 879-893.

(48] E#, %R, ¥4k, F. M L8 Stat3/Mcl-1 EA2A-F A
#& PCY/GR 2n Mo B = o4 #F 50 [J]. % # B A+ X & % 3k, 2017,
52(12):1782-1785. [ WANG J, YUAN Y, PANG J, et al
Quercetin mediates lung cancer PC9/GR cell apoptosis through Stat3/
Mcl-1 pathway[J]. Journal of Anhui Medical University, 2017, 52
(12): 1782-1785. ]

[49] ZHUANG Z J. A comprehensive network pharmacology-
based strategy to investigate multiple mechanisms of HeChan tablet
on lung cancer[J]. Evidence-Based Complementary and Alternative
Medicine, 2020: 7658342.

[50] DONGY, YANG J, YANG LY, et al. Quercetin inhibits the
proliferation and metastasis of human non-small cell lung cancer cell
line: The key role of Src-mediated fibroblast growth factor-in-
ducible 14 (Fnl14)/ nuclear factor kappa B (NF-xB) pathway[J].
Medical Science Monitor, 2020, 26: €920537.

[51] L24&, g5, WA #itA % A4 AMPK/mTOR 38 % #f
Jili i A549 fm i B & R D). P B SR A &, 2020, 36(19):
2375-2379. [ WENG L X, TAN S Y, CHENG L J. Quercetin regu-
lates AMPK/mTOR pathway on autophagy in lung cancer A549
cells[J]. Chinese Journal of Immunology, 2020, 36(19):2375—
2379. ]

[52] &4, 4k, AMHE, 5. WA Al it STAT3 43 5 38 % 47 )
Jili R AS49 e it 45 ez [T). BR 2 F AT 4 &, 2017,44(3):
262-266. [LIHY, XU J, NA H, et al. Quercetin inhibits the mi-
gration and invasion of lung cancer A549 cells through the STAT3
signaling pathway [J]. International Journal of Pharmaceutical Re-
search, 2017, 44(3): 262—-266. |

(53] FEM, k&4, A%, & B RLE S F A R WA F IR
A 0 i NCI-H460 7 89 A8 X ALRAF R ], X PR R %
% 4R, 2012, 28(3):235-237. [HUANG Z Z, CHENG M ],
XIONG F, et al. Study on the related mechanism of quercetin, an ef-

fective component of Zhou's Kejinyan prescription, promoting apop-


https://doi.org/10.1016/j.tet.2014.10.021
https://doi.org/10.3969/j.issn.1671-9905.2013.01.004
https://doi.org/10.3969/j.issn.1671-9905.2013.01.004
https://doi.org/10.3969/j.issn.1671-9905.2013.01.004
https://doi.org/10.3969/j.issn.1671-9905.2013.01.004
https://doi.org/10.3969/j.issn.1009-6663.2015.06.006
https://doi.org/10.3969/j.issn.1009-6663.2015.06.006
https://doi.org/10.3969/j.issn.1005-9202.2015.07.085
https://doi.org/10.3969/j.issn.1005-9202.2015.07.085
https://doi.org/10.3872/j.issn.1007-385X.2014.02.010
https://doi.org/10.3872/j.issn.1007-385X.2014.02.010
https://doi.org/10.1002/iub.2242
https://doi.org/10.1016/j.cbi.2019.04.006
https://doi.org/10.1016/j.cbi.2019.04.006
https://doi.org/10.1016/j.cbi.2019.04.006
https://doi.org/10.3969/j.issn.1001-9510.2013.02.002
https://doi.org/10.3969/j.issn.1001-9510.2013.02.002
https://doi.org/10.3969/j.issn.1001-9510.2013.02.002
https://doi.org/10.3969/j.issn.1001-9510.2013.02.002
https://doi.org/10.3969/j.issn.1002-7386.2019.02.002
https://doi.org/10.3969/j.issn.1002-7386.2019.02.002
https://doi.org/10.1142/S0192415X19500460
https://doi.org/10.1142/S0192415X19500460
https://doi.org/10.1142/S0192415X19500460
https://doi.org/10.3969/j.issn.1000-484X.2020.19.019
https://doi.org/10.3969/j.issn.1000-484X.2020.19.019
https://doi.org/10.3969/j.issn.1000-5005.2012.03.012
https://doi.org/10.3969/j.issn.1000-5005.2012.03.012
https://doi.org/10.1016/j.tet.2014.10.021
https://doi.org/10.3969/j.issn.1671-9905.2013.01.004
https://doi.org/10.3969/j.issn.1671-9905.2013.01.004
https://doi.org/10.3969/j.issn.1671-9905.2013.01.004
https://doi.org/10.3969/j.issn.1671-9905.2013.01.004
https://doi.org/10.3969/j.issn.1009-6663.2015.06.006
https://doi.org/10.3969/j.issn.1009-6663.2015.06.006
https://doi.org/10.3969/j.issn.1005-9202.2015.07.085
https://doi.org/10.3969/j.issn.1005-9202.2015.07.085
https://doi.org/10.3872/j.issn.1007-385X.2014.02.010
https://doi.org/10.3872/j.issn.1007-385X.2014.02.010
https://doi.org/10.1002/iub.2242
https://doi.org/10.1016/j.cbi.2019.04.006
https://doi.org/10.1016/j.cbi.2019.04.006
https://doi.org/10.1016/j.cbi.2019.04.006
https://doi.org/10.3969/j.issn.1001-9510.2013.02.002
https://doi.org/10.3969/j.issn.1001-9510.2013.02.002
https://doi.org/10.3969/j.issn.1001-9510.2013.02.002
https://doi.org/10.3969/j.issn.1001-9510.2013.02.002
https://doi.org/10.3969/j.issn.1002-7386.2019.02.002
https://doi.org/10.3969/j.issn.1002-7386.2019.02.002
https://doi.org/10.1142/S0192415X19500460
https://doi.org/10.1142/S0192415X19500460
https://doi.org/10.1142/S0192415X19500460
https://doi.org/10.3969/j.issn.1000-484X.2020.19.019
https://doi.org/10.3969/j.issn.1000-484X.2020.19.019
https://doi.org/10.3969/j.issn.1000-5005.2012.03.012
https://doi.org/10.3969/j.issn.1000-5005.2012.03.012

. 424 - Q&T\lv*’Lﬁ

20224 9 H

tosis of lung cancer cell NCI-H460[J]. Journal of Nanjing Universi-
ty of Traditional Chinese Medicine, 2012, 28(3): 235-237. ]

[ 54 ] HUANG Z Z. Study on molecular mechanism of cytotoxic
ingredients in Zhou's Kejinyan recipe in treating lung cancer [D].
Nanjing: Nanjing University of Chinese Medicine, 2012.

[55] WUT C, CHAN S T, CHANG C N, et al. Quercetin and
chrysin inhibit nickel-induced invasion and migration by downregu-
lation of TLR4/NF-«B signaling in A549 cells[J]. Chemico-Biolog-
ical Interactions, 2018, 292: 101-109.

[56] LIUDL, WU K, JIE H Z, et al. The expression and signifi-
cance of cyclooxygenase-2, matrix metalloproteinase 2, and matrix
metalloproteinase 9 in non-small cell lung cancer[J]. Cancer Pro-
gress, 2020, 18(12): 1236—-1239.

[57] CAOJ, XUJQ,LUO X ], et al. Changes in serum levels of
matrix metalloproteinases, squamous cell carcinoma antigens, ker-
atin 19 fragments, carcinoembryonic antigens, neuron enolase levels
in peripheral lung cancer and their clinical significance[J]. China
Primary Medicine, 2021, 28(6): 844—848.

[58] KONG H X, LI H J, XU J, et al. Changes of serum MMP-9,
HE4, CYFRA21-1, CEA, NSE levels in patients with lung cancer

and their clinical significance [J]. Shandong Medicine, 2017, 57(32):
73-75.

(59 1 Ak, sk, Ak T4 ) AR Ao 8 2 RELBY 2 K Ao 45 49 AL
[J]. i K 3 3R (E $ ), 2015, 40(6): 592-597. [ ZHAO X,
ZHANG J. The mechanism of quercetin inhibiting the growth and
metastasis of lung cancer cells[J]. Journal of Central South Univer-
sity (Medical Edition), 2015, 40(6): 592—597. ]

[60 ] ALBRECHT C, CITTADINI C M, SORIA A E. Pharmaco-
logical activity of quercetin and 5 caffeoylquinic acid oral intake in
male balb/c mice with lung adenocarcinoma[J]. Archives of Medi-
cal Research, 2020, 51(1): 8-12.

[61 ] ZHAN X J, ZHANG R X, YANG S H, et al. Experimental
study on the sensitization effect of quercetin on the chemotherapeu-
tic drugs of human lung cancer cell line A549 (in English)[J]. Chi-
nese-German Journal of Clinical Oncology, 2012, 11(7): 380—383.
[62] WANG Y H, YU H L, WANG S S, et al. Targeted delivery
of quercetin by nanoparticles based on chitosan sensitizing paclitax-
el-resistant lung cancer cells to paclitaxel[J]. Materials Science &
Engineering. C, Materials for Biological Applications, 2021, 119:
111442.


https://doi.org/10.3969/j.issn.1000-5005.2012.03.012
https://doi.org/10.3969/j.issn.1000-5005.2012.03.012
https://doi.org/10.3969/j.issn.1000-5005.2012.03.012
https://doi.org/10.1016/j.cbi.2018.07.010
https://doi.org/10.1016/j.cbi.2018.07.010
https://doi.org/10.1016/j.cbi.2018.07.010
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.1016/j.arcmed.2019.11.006
https://doi.org/10.1016/j.arcmed.2019.11.006
https://doi.org/10.1016/j.arcmed.2019.11.006
https://doi.org/10.1007/s10330-012-0998-5
https://doi.org/10.1007/s10330-012-0998-5
https://doi.org/10.3969/j.issn.1000-5005.2012.03.012
https://doi.org/10.3969/j.issn.1000-5005.2012.03.012
https://doi.org/10.3969/j.issn.1000-5005.2012.03.012
https://doi.org/10.1016/j.cbi.2018.07.010
https://doi.org/10.1016/j.cbi.2018.07.010
https://doi.org/10.1016/j.cbi.2018.07.010
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.1016/j.arcmed.2019.11.006
https://doi.org/10.1016/j.arcmed.2019.11.006
https://doi.org/10.1016/j.arcmed.2019.11.006
https://doi.org/10.1007/s10330-012-0998-5
https://doi.org/10.1007/s10330-012-0998-5
https://doi.org/10.3969/j.issn.1000-5005.2012.03.012
https://doi.org/10.3969/j.issn.1000-5005.2012.03.012
https://doi.org/10.3969/j.issn.1000-5005.2012.03.012
https://doi.org/10.1016/j.cbi.2018.07.010
https://doi.org/10.1016/j.cbi.2018.07.010
https://doi.org/10.1016/j.cbi.2018.07.010
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.11817/j.issn.1672-7347.2015.06.004
https://doi.org/10.1016/j.arcmed.2019.11.006
https://doi.org/10.1016/j.arcmed.2019.11.006
https://doi.org/10.1016/j.arcmed.2019.11.006
https://doi.org/10.1007/s10330-012-0998-5
https://doi.org/10.1007/s10330-012-0998-5

	1 槲皮素抗肺癌新制剂研究
	1.1 纳米粒制剂
	1.2 纳米乳剂
	1.3 脂质体
	1.4 纳米胶束
	1.5 其它制剂

	2 槲皮素及衍生物体外抗肺癌活性研究
	2.1 诱导肺癌细胞凋亡
	2.1.1 影响基因、蛋白表达，促进细胞凋亡
	2.1.2 影响细胞信号转导，加速细胞凋亡

	2.2 抑制酶的活性，加速细胞凋亡
	2.3 阻滞细胞周期
	2.4 其他作用

	3 展望
	参考文献

