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Abstract  Nasopharyngeal carcinoma ( NPC) is a malignant tumor that develops in the mucosal
epithelium of the nasopharynx and is characterized by easy recurrence, early metastasis and high degree of

malignancy. At present, clinical treatment of NPC is mainly based on radiotherapy or chemotherapy, but it
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causes adverse reactions such as diarrhea and hair loss, which seriously affect the quality of life of patients.
The emergence of drug resistance is the main reason for the treatment failure of advanced NPC. Flavonoids
belong to the secondary metabolites of plants and have good activities such as anti-tumor, anti-inflammatory
and anti-oxidant. In recent years, studies on the mechanism of anti-NPC of flavonoids have gradually
deepened and made significant progress. This mainly focuses on these aspects, in which flavonoids inhibit
the proliferation of NPC cells, induce apoptosis of NPC cells, regulate the signaling pathway of NPC as

well as increase the sensitivity of NPC to radiotherapy and chemotherapyt. This paper provides a brief

review on the progress of research on the mechanism of action of flavonoids in the prevention and treatment
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of NPC,

rational clinical application.

in order to provide more scientific ideas and bases for the subsequent in-depth research and

Keywords: flavonoids; nasopharyngeal carcinoma; proliferation; apoptosis; signaling pathway

B4 9% ( nasopharyngeal carcinoma, NPC ) J&— 7
U5 S A b B 1) A e, JHG DR o A A R Y
BRAY AR RRAE, A AR B W X DL R TR AR e X
Je ke k. HOE, S0 i &% 5L R 5 EB R B
(Epstein-Barr virus, EBV ) & ¥ 355N R L& H T
Z I B SR IR T SR & A R A
BR , 70 TC A SR, 24 70 Y B E S B8
TG A I BT S B R R AT IR
Z LT FAYT B G 3 ARB0T RAL ST 23 AN ATk
B M 5 S S T B S B S RS LA
KB 257 A o Rt el s 2D T A ST T 24

PR 7 2 DL AR BB £ M ¥ 97 Y S
TR—BIRCER Y IR AL SR E S,

AL W I8 T Bk A AR e, L
A2 K P TR A 28 R o — > 2% PR L g R AR 3 | S
Co-Cy-Co IHEF | UEAFER , Bt 5 %ot R AR 24400 T 1
SFEIARBIRASZ IR, B2 & DR A RAT
OB N el o 1 1 2 R 1| 1 1

JRBRAA S A AT, O T2 N TIRY IR AE O

PR E B AME | RAEMEBORSE Y  H AT, B
T2 AL A W vt SR 88 14 6 MR I 5 8 4R rh e 1D
A0 ML AT 5 00 B T 0 o A P RS N 4 2B
iﬁnﬁkﬂcf FHURR L I 42 5 R 988 4 DG A 538 I 56

o AXEGRRH R MER AKBRHER B

.28 -

H E IR R MR H A RE A KRR R
T-O-F M =GR R R HIEm NG
MR AR EEER DUES TS L

WIS Tk BCECAR AL, S 82 A
BT ST e THE I £ 19 5%
1 EERZEAL & Wil ) 5 08 7 2 B i

I 3 B R AR A T B AR A R AR LA L 4y
ST 20 A B R A, DA St b FE LA v g 3 B
FHCT- AR A, (L FR T 4 M S A TR 2 | A
JHL 0 S b SR AR Y M A (A5 40 B T
FRLSE 5, o AN W7 26 4 O ) Jo] LA 2 9 BORn 4 22
PRI, 90 o s 0 39 9, R RIE M R T Bz
— 0 WANG %517 3 2R I DA 43 Ak 78 5 0 i
CNE-2 4 Jfa 7 S W 98 R BB AL R R 780 O B, 3 ok
S HRER T HRe BN BUE ZE A miR-32 YRk If
A 1 0 1] 9 7 i3 0 PR 2 (large tumor suppressor
kinase 2, LATS2) ] & 25y /N BURS AL 988 1 AR L
1T & AU A e 15%4&?—1%1_3;[5%1&1&%%&”
B 8 40 8 CNE-1 Fil CNE-2 % PI3K, AKTI,
p-AKT1 mTOR Y% 3%k, Jf F 4 CDK2 # CCND1
IR 12635 A K i CDKNTA A2 (238, 30 20
JEJEIHI GO/G1 I 18] G2/M 3 B 55 4 , 328 1T A5 R4 M
ER VK 5 WU 93 400 ) 38 9 06 R 0 A A R
( proliferating cell nuclear antigen, PCNA ) J2& £ Jifl 3% %



%34

X %5 5% 4 o BR R ALA- A0 5B S AF A AL 69 BT St R

%37 %

W EEAREY Z —, AlE T 5 R DNA A B A AT
RV EI B TS PE (2 0E DNA & BAUE S, DA ek i
ARG TE " . XIONG 451 B 52 45 3, I8y
AT 5 0 98 40 i CNE-2 22 KRR 5 R AL B 36 h )5,
PCNA (8 1 2R 38 7K 58 35 R AIK, 4t A &) 4 BHL s 76
G2/M M, Mg A A A ARV R 32 B, IS, B
KT T, BB = B A CNE-2 h A Whbr
% H LC3-II ( microtubule-associated protein 1A/1B-
light chain 3-11) Fll [ W) 236 Beclinl 9335, B
fi% p62 MR FERIA  #E—25 T I PCNA 3Rk, i@ it
5 S0 1 IV A O ) S R T B 4 B

2 HERMEUEYMFSEWEMHEMAT

2 LR TR A A Ry AR N R B AR, R A DG
SRR F F A AT, (AR S
T T 5 PR ML 5 32 2 BR ] ol 4595 200 e 4k 252 47
TG I AW GE , R AR 5 T 8 12 1 AR 25 3R
Jr B B A EEE L Bel-2 KKK Caspase
FEIGEAE VR 19 4 g8 T bR S SCBEVE ], Bel-2 dd it
5 Bax JE B I8 Z RARSKE AR BT T AR
Caspase-3 2B O I, 3 o 2L A0 5 SR MR — 0k
M2 1% 8% 58 4 W ( poly ADP-ribose polymerase, PARP)
(22 PR 4 8 (1, T2 08 40 B R T JTANG
VYRR R, m AR B T AR S 4R K 1k
R SIS 40 CNE-1 F1 CNE-2 92 i - A
Bax # ik, Il i3 {2 Caspase-3 Fil Caspase-9 ) i
A 15 cleaved Caspase-3 il cleaved PARP Z54i2
THE R T, T 75 5 S MRS A M PR T, Lt
Hb HIEE 8 2 AL BE % e A I 43 1k Y 5 T A A i
C666-1 HYLRLAR LA | AT 42 Kt ROS, -G
TUHFE T BAE SN T Caspase-9 Fl Caspase-3, M5
S Co66-1 MR T, W CHUANG 261 fff 57 4%
SRR HRA R A 82 ERK1/2 . p38 MAPK
F1INK1/2 #9351k, 17 cleaved Casepase-8 . cleaved
Casepase-9 cleaved Casepase-3 Fil cleaved PARP {3
ik HETE RS A0 AL S R 4H A HONE-1 T,

3 HEEEN SR EREESH SEE
3.1 PI3K/AKT {5 5@ %

4 B BE L @3- B ( phosphatidylinositol 3-
kinase, PI3K ) J& — 2 ¢ 5 7 b 9% N Mt L w2
( phosphatidylinositol , P1) B % Tt % ¥ i < % , BE % 38
15 AKT A N 3 PH 45945 & 0 3-0me
JLIEE AR #6511 2 1 384 B-1 ( phosphoinositide-dependent
kinase-1,PDK-1) J5, PDK-1 F1 PDK-2 43 %Il #; '% 1k
AKT 2K i The308 I Serd73 i 14, Wi B ALY AKT
WE— 25 T i S8 R F Bel-2 K | Caspase K
1 E-cadherin £ 155, T2 5 240 039 56 L 704k
TR R, EA B 45 R R, PI3K/
AKT 38 FTE SR 1) 5 A | R R vh R ¥ 2B OC
AVE T AR BOT F 25 5 B0 M S v 19 0 A1 98
MG AL I RIA T

HO S5 BF 5% 25 SR 3R A AC R B 22 -7-O - 265 Mk
HHYF 6 NPC-039 F1 NPC-BM 121 it J& 301 B ¥ 7
S IR G2/M 31, It 4 i 240 M A 3 G e A . TE TR
T, AR R R -7-0- I A B 5 PI3K/AKT i fi
IR LY294002 BEA W IS 3558 T PARP B9
I, 7R AR R B 28 -7-O -4 25 05 1T T 38 S e o 4
AKT 558 8%, FIEMEIHT-2 A cleaved Caspase-3.
cleaved Caspase-8 . cleaved Caspase-9 . cleaved PARP
Bax .t-Bid [3&35 , A Bel-2 F Bel-xL (334, AT
V55 B 40l NPC-039 F1 NPC-BM J& T, JIANG
219038 ot A SR ZEL R R KEGG 1 % 5 SR 45 R e ]
PI3K/AKT {5538 8% ] g /& = I TS IR T & A
SERRVEAERE A I RS L) AR R IR AT
A0 5 T R 20 M 6-10B 15 A Ak 50 5 0 9 40 Jifg
HKI1 1 p-PI3K DL p-AKT FOEE 263k , (114540 i J&)
HATE GO/GL JIA5=3ir , 410 i) 5 A 35 240 JH 35 57 42 2%
L
3.2 MAPK {55i#H

242 S35 35 AL B H P ( mitogen-activated protein
kinase , MAPK) J& ) Z AF7E T EAZ A0 B N 1 — 26 22
SR/ 95 R R B, 8 5 = R AL

.20 .



%3 L

E ¥ % 37 %

S f 55 MAPK S4B G ( MAP kinase kinase kinase,
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