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RERFILEZ R R FEE S X B W= AT i 52 20 b
C666—1R HY LB 1E B K ¥ &l 3%

WE R R REE R R, U’

(1. LHEFTARR P ER FEAELFSI, L 201400; 2. R FWE S ER F 500 k3
#dy #rA 421001)

W OE., BN FSTREE TSR RE TIRES(EGCG) TEIARSI T A SR8 T TH 32 41 C666— 1R T il
RAERZ N IR0 T ARSI, ik IRSME SRS SR A A Co66—1 57307 i 32 4l C666— 1R, it
AR A WLER 551007 F5 14 B S B BIE C666— 1R FITICT T 52 20 ; R F CCK-8 Ik EGCG T WM it TARIREE
# Co66- 1R A0ML /N x RAE HOr 4l BOTEEA EGCG 26, DL CCK-8 AN 40 A st 5t Ak 71 , i 2 40 it AR AG: 000 41 it 37
T2ARE ; R 0 5 SR S 9 6 ' PCR(RT-qPCR) 5 85 F1 BT EI3E % ( Western blot) A5 I 38 58 #H 5 43F Cyclin D1,
Ki-67 KT AT Bax Bel-2 193235 K - [ AR A RT-qPCR K2l DNA #4718 &2 G4 3L Rl RADS1 PRKDC ,
XRCCS5 ) mRNA Fik/KF, R EEFSNRETEIRR C666- 1R 4HiE4H: C666—1 4112 3 WA . /Y i yr it 52 3
B Ry B A I OV B E WSS . EGCG Xt C666— 1R 40 e 184 5t HL A 70 F 400 A 1 300 s /6 D, 990 S5 360 07 o J5 A
150 pg/mL R JEERICAHOT B TARMRE . SHUTAAM L, BUTECS EGCG 4 4 s 5 2 i B I (P<0. 05) , YR T
P FETHE (P<0.05) ; Cyclin D1 Ki-67 ik % T, Bax #ik [ Bel-2 23k F il (P #<0. 05) ; RADSI . PRK-
DC XRCCS5 () mRNA 7K. 3 F I ( P<0. 05) , #/8 HAT 5 DNA S E M RZ e mA XL, it EGCC
FERGINAT G 25 348 08 5 MR 9o IS Y 52 A C666— TR 0T SRR, LU A mT 138 5 400 ol 40 L 4 i £t 2 400 A 1 LA &%
T8 DNA #4518 Z M H R R 56, H IR HAGE i & DNA &2 DI RE s i — 2 S i

X8R SIE YT RGBT ILA R B T AR ; ARG AE ; 41 PR T DNA #iie R

FE 525 R739. 63

The radiosensitizing effect and mechanism of epigallocatechin gallate
on radioresistant cell C666—1R of nasopharyngeal carcinoma

XIE Huiyi'*, ZHOU Zhifei*, CHEN Yiqing®, ZHU Fenglin®, LONG Yanzhou®, Al Wenbin®
(1. Department of Otorhinolaryngology Head and Neck Surgery, Fengxian District Central Hospital of Shanghai, Shanghai
201400, China; 2. Department of Otorhinolaryngology Head and Neck Surgery, the Second Affiliated Hospital of Nanhua U-
niversity, Hengyang 421001, China)

Abstract: Objective To investigate the radiosensitizing effect of epigallocatechin gallate (EGCG) on radioresistant
nasopharyngeal carcinoma (NPC) cells (C666-1R) in vitro and to preliminarily analyze the the related mechanisms.
Methods Human NPC parental cells C666—1 and radioresistant cells C666—1R were cultured in vitro. The radioresistant
phenotype of C666—1R was verified by cell morphology observation and proliferation assay after radiotherapy. The optimal
working concentration of EGCG was screened by cell counting Kit-8 (CCK-8) assay. The C666—1R cells were divided into
control group, radiotherapy group and radiotherapy combined with EGCG group. Cell proliferation ability was detected by
CCK-8 assay, and cell apoptosis was detected by flow cytometry. The expression levels of proliferation-related molecules
Cyclin D1 and Ki-67 and apoptosis-related molecules Bax and Bcl-2 were detected by real-time fluorescence quantitative

polymerase chain reaction (qPCR) and Western blot. The mRNA expression of key genes (RAD51, PRKDC and XRCC5)
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in DNA damage repair was detected by RT-qPCR. Results Morphological and functional experiments indicated that C666
—1R cells showed a significant radioresistant phenotype compared with C666 — 1 cells, and the inhibitory effect on
proliferation after radiotherapy was significantly weakened. EGCG had a dose-dependent inhibitory effect on the proliferation
of C666—1R cells, and 150 pwg/mlL was determined as the working concentration for subsequent combined radiotherapy
after pre-experiment screening. Compared with the radiotherapy group, the proliferation rate of the radiotherapy combined
with EGCG group was significantly decreased (P<0.05), and the apoptosis rate was significantly increased (P<0.05);
the expressions of Cyclin D1 and Ki-67 were significantly down-regulated, the expression of Bax was up-regulated, and the
expression of Bcl-2 was down-regulated (all P<0. 05); the mRNA levels of RAD51, PRKDC and XRCC5 were
significantly down-regulated (P<0.05) , suggesting that it might be related to the affected process of DNA damage repair.
Conclusions EGCG can significantly enhance the radiosensitivity of radioresistant NPC C666— 1R cells in vitro. The
mechanism may be related to the inhibition of cell proliferation, promotion of cell apoptosis and down-regulation of the
expression of genes related to DNA damage repair. The upstream regulatory pathways and changes in DNA repair functions

still need further research and verification.

Keywords : Nasopharyngeal carcinoma; Radioresistance; Epigallocatechin gallate; Cell proliferation; Cell apoptosis;

DNA damage repair

S MR 987 2 — T B 05T S AT e 200 %) e e
i RS MR B LT 5 A O 18 5
R RBEERYE (W EBEE ) SFZ R R B
TR S Y 20T T Bez —, B HL )
R oy B 9 28 R, AELR T e 0 B 52 e 7%
JRE N g e oY St i W e b TP N O SR TS
2 W R PR A2 T 5 R A0 P 3k
RIZe78  DNA 08 52 B8 1 14 ve LA K e T A
(B AR 2 PR R UIAR O Sk ML A 42 2 Ml hy
BT R R T ik, LAk, RARLE DY
PR T 280 VB iz i AR 2 i Pt
PR 2R U 2 e ED . REEFILAE
BB TR ( epigallocatechin gallate , EGCG) VE N5
FhEEETENILEREZHILEY, MUA
A WE PR PUR AP A A AR b B
e iR 2 B 7 AR A IO IRAE BT EGCG
(89 4~ V8 425 1 20 R E T BIL AL, A B2 oA 5 o A
S AL SRS HERNA Y 2551607 RS . AR WFSE 5
fET EGCG TERIINT 5 WA iz 1Oy i 32 21 /M C666 -~
LR T BN 50, 5 7E VE Al v 78 T 1 AR
FH, 3 DG B/ 98 T2 AR 5C R 5~ S DNA 45 493 18 52 A
L PR R K 78 A A A B A i T RE ML 2 %, AT
R G W R B 5 R T B A BT G i 1k 25 W 5 E Y
A

1 RSH®

1.1 S5k
LR SE A CO66—1 & I T HE 3T 40

Jil C666—1R Hi Hig K27 I A 2= e I Jeg A 1 o 2 52
g E R,
1.2 4ijfusb 3 o

C666—1 F1 C666—1R 4L R H RPMI 1640 %5
FRIE L MA 10% it 40 103 , & T 37°C 5% CO, Al
MRS R IR, MR RIE S 225, N T iR
C666—1R ML BT HEBLIE , B e 4 TR N 6 Gy
(T, I8 P A 2502050 £5-8 (cell counting kit-
8, CCK-8) i I 40 i () 384 78 41 1 5%, Sk T 4583
EGCG X C666-1R ML i 1F 73 51Kk B2 50
75,100,125 150 pg/mL ) EGCG il A C666—1R i
i, 3 CCK-8 kil e i il 2, i i) EGCG ¥
FERRIE (50~ 150 wg/mL) HEATHISLHK: , 5K H CCK-8
VEAS 4 A % PR AR Ak, 6B 0T SE 8, S B C666 -
LR 20 B SE Rl 7% 1 52 e A /N 1) e v B A A A vk
FE, $RILHHE EGCC UK EEN 150 pg/mL, ¥ C666—
1R 40 A R T4 TR S EGCG 4.,
1.3 kil gyik
1.3.1 CCK-8 % C666-1,C666-1R 4 il 435 LA
L 1x10* 40 EERN T 96 LA, THEUTA
7S EGCG AUARXT T B 4L (%) 38 JE 9 1 2%
TR SEFANHIR (%) = [ 1- (BUTH S HI7
B4 EGCG 41 OD fi/ % R4 OD {i) ]x100% ,
1.3.2 mA@mieR R0 AT EoE R
£E K Annexin V X FITC & 0586(5 5 5 PI
LAY T, i BCE BT Flowlo #E4T %4k 43
1. HR3E Annexin V/PI X HE 4t é%‘%,ﬂ%éﬂiﬂ’ﬂ%jﬁ
VIR JLZE 7G40 0 ( Annexin V BA1E  PI B ; B30
JAT- 40 ML ( Annexin V FH: (PT BAYE) 5 B 08 T 41 it
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(Annexin V BH¥% PI BHAE) IRFEZH A ( Annexin V BA
PEPT PR ) o AR TR A AR S A4 28 LA [H]
MR TP 225

1.3.3  #4F E 8t & X &Z F PCR(reverse transcrip-
tion quantitative polymerase chain reaction, RT-
qPCR)  RNA $ 5. $2 A M (9 5 RNA Al 143
YEIEEE T ( NanoDrop ) K5 I RNA 19 ¥k B Ko 4fi )i |
A260/A280 FLAE N M 1.8~2.0, il RNA &
TFUESIHT ., B SR L cDNA i F 33 5% SR R &
(Takara PrimeScript RT Reagent Kit) f2 i RNA A4
B cDNA T HIBERLG P EK oligo (dT) 5147%) RNA
AT RO s RN o R AR FRE 2% BB XS Cyelin
DI Ki-67 . RAD51 ,PRKDC XRCCS5 .Bax } Bcl-2 W%
SRS W, ORG 1D GC & i rh R NA 100~
200 bp, MWK Z .10 wL SYBR Green PCR Master
Mix ( 41 Takara SYBR Premix Ex Taq) ;0.2 wL 1F [7]
SI1(10 pM) 50.2 pl 518 (10 pM) ;1 pl
cDNA #i#y ;8.6 pL ddH,0 (JC RNA fiffi54y) ; &4
BEA Y SN AR R W AE PCR & i 45 48, B AR 4L
SR R — B, MR TRETE: 95 °C,30 s; Bk
95 °C,5 s;iR k:55~60 °C,30 s; P H4.72 °C,30 s;
EHEAT 40 DMEIR . SR 2022 R RIAEL,
1.3.4  Western blot fii F 2% & ( 40 RIPA 25
TR ) 2R A A L, A 0T TR A ok ) R B R 4D ) )
Bij (25 1 e A o 6 95 40 B 4 i L B0 L BC I SDS-
PAGE BERZ  FHLTK e B G (0 B P PR T 1 i
Y., AL R OERIMAC RO B Ge s A - A kO
{55, 81T Image] B4 A & 53 H1 B AR 8 AR XS %
Ly g
1.4 GEit2Eohr

K SPSS 26. 0 5 GraphPad Prism 8. 0 3k {4
G500 TR OB v FOR 21 18] 22 7 LUK
K BRI R T 22 3 W, I LU B5R Y LSD A6 3, P<
0.05 NZEFAAGIFE L,

2 #R

2.1 C666-1R YU pIE A R

28 W T BoR, C666—1 2t 52 5 % A1
FEHES , T34 5]— 5 1M C666— 1R 4l HEF FAHL,
T2 Sk, vl WL 22 A% 1 A0 5 P ke, 4R
HHGE S8 . CCK-8 {3 In 45 R W, U7 vl d 3

] C666-1 FAIIE5HE ( P<0. 05) ,{HX} C666—1R 4
B4 58 JC B 50 (P>0. 05) , IESE C666- 1R 41 iy
FA IR O yTRE . R 1,
2.2 EGCG XF C666—1R 4l it f5 3 1 Fil gk J&

FERTASC IS - ARAFFE L 150 we/mL K i
R P E 50,100,150 pe/mL EGCG X} C666-1R
YU A TR AR B, IR F CCK-8 P-4k 41 it 384 5
TH0, G5 ER, EGCG X} C666-1R 4 s BA
W Sk () 0 R PR B RV E T, S X A AR L, B
EGCG ¥ B Tt 7, 4 Hf 385 58 2 38 7 B AR I b 7
150 wg/mL B HIA50N; S oA 8 28, 400 i 344 5 e o &2
24.81%(P<0.05), WK 2, #iEE 150 wg/mL K
SRS TAFWREE
2.3 EGCG BEAMITX C666—1R 4L H 5 i 5 i

CCK-8 Kl @7 , 5% RALH b5 , sy & 4 ff 1
FATC 0 A8 AE (P>0. 05) , FR-URUESE =7 HKbi i
MRS EGCG R3S FaRE I UT 4 2 N %
(P<0.05) , #F—25 I FE AR G B R I, 0T 41
Cyclin D1 Fl Ki-67 1Y) mRNA K 7& [ 31k 5 %} iR 41
T EER  MBUTEA EGCG b —#F £k g
FHIEMR(P<0.05) . LI 3,
2.4 EGCG *F C666—1R 401 JH T 1500

SR FE L A e A G 000 40 B R 7, &5 SR S T Y
205X B PR T30 1 3 25 57 (P>0. 05) |, T 0T EG
4 EGCG AT R T4 B & TH = (P<0.05)
S LRI R, 5T 4 L, BOT G EGCG
AR T M Bax ik B3 L, B T8 Bel-2
Tk WBE T (P<0.05) . 45 REH] EGCG Alidit
JE#E Bax/Bel-2 FIAMEIE C666— 1R A5 -, B 5k
T R WL 4,
2.5 EGCG X C666-1R 4 DNA #1516 & A%
R mRNA Fik (5200

S RT-qPCR #:il C666- 1R 41 s DNA 4 £
1B M EFEE mRNA Rk A 85 R Ry dl S
X}HBZH ) RADSI . PRKDC F XRCC5 H&[R 3 ik 7K F
ZRIG 2 X (P>0.05) , MiiUTEA EGCG 41
3k DNA B M5 3 mRNA Rk K07 41
BEREM(P<0.05), 5RHER, A EGCG 7] T
P8 C666—1R 4l s DNA 5 173 1& 52 HH 56 38 fif 11 5% 5%
JKF-, AT REHI 55 DNA i Z e 71, # /8 EGCG
AT I i 32 40 M DNA 51 R 1, W
K5,
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o C666-1 I x |
= C666-1R f * i
ceset _ _ COB6-1R_____ 1500 ;= o ! 2 | * =R
& : o = 150 : =50 ug/mL
100 — 475 ug/mL
2100 v100 ug/mL
v} +125 ug/mL
B
50 o
?EI

50 ’gp‘ ﬁv‘ ® 150 pg/mL
o]
myTEI RBUFRE 1B 0 ﬂ 2

B 1 Co66-1R LS IEE 1A AIES  (x200) ;1B MG (n=3," P<0.05) B 2 EGCG %I C666-1R
A RIE T W % (n=3, "P<0.05) ¥ :EGCG(EEETILAZREETIRER) ., T,

Bt

215

150 o X o ..
9 —_ gz Zé @11 odm b P e XA M AFRAEGCOS tl-,é 19 e
;\4100 sRascces - T Cyclin D1 e w5 1.0 « B AEGOGH
i 50 - Zos K67 - -
1 f; GAPDH amp b e

Y 0.0---14 . B + 0.0 c
£"Cyclin D1 Ki-67 @ Cyclin D1 Ki-67

B3 EGCG X &MHEHFHET AN Co66— 1R HEFHAYRZM A TIN5 R, B. Cyclin DI 1 Ki-67 FIAIX} mRNA 33Kk 7KF;
C:Cyclin D1 1 Ki-67 FFHX I FRIAXKFE  (n=3, " P<0.05)

ER4H T 4R WITEFAEGCGA

< 1-1:P1 © 2-1:P1 © 1 - I * I

S Q1-UL(0.23%) Q1-UR(3.50%) 2 Jaruiioson) | | oiUn(4es%)| 2 QLUL(D_SG%,S = Q1_UR(26.44%) 60 . e XTHRLAR

=} &4 5] — = 74
<, g < < 2 40 s WMITEAAEGCGHA
g % oy Woy N B Bﬂ

" [, T, Z J

=3 21 of ] 207

©1Q1-LL(88:66%) Q1-LR(7.61%) © {Qi-LL(88.34%) Q1-LR(6.11%) o}m,,_,_(szﬂ"‘;ﬂ/f,-- Qi Lg(golssn/;; 0 A

100 10°  10° 10°  10° 108 10°  10° 10° 0P T e 108
Annexin V FITC-A Annexin V FITC-A 10 An1n()exin \1/0F|TC1_OA 10

B3] HH  .xEa4
N 82 Hr . . . Xt HE 4
R Ao g{ffﬁa oo SHERE  MTA MFBAEGOGE : 71; ﬁﬁ
e 2 « HITRAE -— . WFFELSEGCG A
<Z( Bax J—— X THERE
& ®
g1 BCI2 o - — I
m GAPDH <
=0 e W — o

Bcl 2

Bax Bcl-2

Bl 4 EGCG X &M AT 4n il Co66—1R JT-AIREMm A NI T2 B Bax Al Bel-2 AT mRNA 387K C: Bax
Bel-2 AR HRIBKFE  (n=3, " P<0.05)

1.59

o fHRZH

Hyq ) £y = HFA 3 atig

M*Pe' 1.0 . o ifTBkA EGCG A

Q(;\

ﬁ% el EGCG 1ER—Fp AR HE Y Z T Kb &9, B
g% ' I Z L EAL B K e 98 25 A st s e
S BF5E 200 EGCG 1 38 3 2 AL ) 470 ) o 933 240 0 11

RADST  PRKDC  XRCC5 B RSN 22, T 5 S A 15 B A A

B 5 EGCC % C666- IR 48 DNA $Uifs @ Mk MOARGERY . Rk, ABF5E EE 3T T EGCG
mRNA RIEMFM  (n=3, " P<0.05) S BRSSO BT A Co66-1R BIYERT, B 46 M
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ST AT BT ) LK S R

ABFFERT C666-1 F1 C666— 1R 4 M i) IE 25 ik
Frmges ol 'E B s Xt e & PP RR A HES AN ], H.
ML SEHE B SFRIES C666—- 1R 4 Xt ity7
(TR 52 PEAH G, e C666—1R 4 ML 7E 0T &b 35 7]
il 2 A A O s 200 i RS 1 R B Xy S
58 EGCG % i Hi iR it TRk . #F—
ST S FE B | C666— 1 4N IR O I 18 4 SR 1
R, T C666— 1R 4L T7E A RIS 2544 F (3456
RICE A, FE—HAESE T C666-1R 4l H A 5
SRIHOT G, X — LA HE S C666-1R 4ifiig
rh L e I T %) T B A AL Y 1 5 A
S RO R AN A B EL A AR Y DNA B E BE
71, BEAE A& 2 BRCYT 11 7™ A () DNA 51473, DA 24k ikt
BT A

Syt —2 N DNA $3 3 18 52 ff1 B2 4515 EGCG Xt
T B s2 A TR ATTHE Co66— 1R 21 ki T
DNA B AR Y mRNA Rik, 45 R EIR,
SHUTHAR L, BT B G EGCG 4 RADSI , PRKDC
J XRCC5 ) mRNA Rk 2 F i, RADSI J2[F]
JR 20 B8 A% O T, PRKDC ( DNA-PKes ) 5
XRCC5( Ku80) W2 SR K ik 6 2 b 72, I
R4 2L [ P 2 40 X 0T 15 5 DNA BURE BT 24 7
BEERCR, N, A58 78 5 5% 2 THOULEE B 18 2
HSEFE 278 . EGCG 187 i 5t F Al B i
HIl55 C666— 1R 4IAE Y DNA 5145 1& & A it 72,
117 RAARR S X JC 53405 #0057 BE g I 188 5 i o e
M, T ERR R B S, AT B AT R 2 — A
DNA #i45 RSB sh )1 2%, k458478 TALH]
LR, G SNl D RE R e N LA 58 3

FEF LA M AN ST 76 50 UE S5 R X CO66—
IR MAE#AT T EGCG WREETE , 5L 50~150 pg/ml
R 6 B IR CCK-8 v 6 I 240 it 448 ¢ 75 o,
R, M EGCG W THE, C666— 1R 4f it 3
B S AR T B, L AE 150 g/ mL B 4 3
PR B EEARE 24.81% (F 2) , 3T Bk gh
B AL S SLHR A T S5 150 pg/mL A
S EGCG TAEMREE , LAARAH A8 BH A 1) A= 40 27 3400
T TR 5 F EGCG RYMSE/ER . 450
25 M EGCG Wk B i3 m, HoXt C666- 1R 4 il
BB AR R R B N BA . UE B T EGCG fE X — ik
JET HA R AR . SER R R B, EGCG
PV TRET-EA Bax I TP T-EE Bel-2, 48
7~ EGCG 7] BE 18 o #8455 Bax/Bel-2 7KK, Bk S 26 ki

IRBESEREE | fil & A (B R ¢ B S Caspase ZIHK
RN, AR 3 C666- 1R dHMIfE T, I ik4s
PR EGCG TEUYT 75 5t N 0 BEH o 4 iF 4k (4 4
PR T- I 20 B3 58, AT 5 C666—-1R 4 k7
SN S 5R ARG , Ry HCTT 3 SOV R AR AL T 2B HL
LR,

REAEIFI R EGCG 7 £ 1A Ji 25 i g A 80 e
FUA — W e s o, LR [R) AR R 2 R I 7E
T ST I 40 M g AR SEA LA T e AR
DNA #5453 0 2 /46 52 40 ik J) 10 ] 4 B 22 4% I AR
SHEEEAE Y 5 LRI 45E — 80, AR IR
SRLET T 32 20 C666—1R H | Ty 7 B Ak 3 %6
YRG5 5 R TR AN 2 A EGCG 5 T B
ARG B I B e R T KT, EL A B 1 5 A G R
Cyclin D1 Ki-67 F & Bax/Bel-2 Fff LM, AK[H
ZACAET BT R PR T 52 4 Ml bk Co66- 1R 1E
RAFFERTS, AN KL T RADS1 . PRKDC . XRCCS5
45 DNA 1018 2 A0 G L I mRNA 1942 1k, & 3
EGCG KA iy i ik 26 58 K 3R 35 R i, $27R EGCG
Al RETERG S 2 M55 DNA B RE T, i 5 7 fc
JEPERG TR AH G

AT — 2 SR R 8, S AAE A
SN AT I = Sl AR A AR P IE S SCRE 2
= RBIRGE LABCPY i 52 AN AR C666- 1R X4, ok
A SEARANML C666—1 M EGCG B2 4T
FIXT IR EGCG 1 57 500 K H 5 1097 19 28 BAE
AT P — 2 A A HL = BRI 2R 32 B T4 g U
TAHCHE AR AR AL, I AE e 57 )2 T $2 78 DNA BB AH ¢
FED AT RE T R (EL 4 e = b SE 6 1 3ifp3m 4 % DNA 44
UiE E UIRem BAEIIE, G2 2s G ey i 5
SEREM BT, HE— 2L K UFE EGCG W7 44 Ak
N IR BB DNA & 52 5 4 i J 309 9 42 55 ¢
LR A

ARG R T EGCG 1] i % B i C666- 1R
YA AL AT BT, AR T ML 32 2 S 410 1] 68 4
Ham ARSI IE T, EGCG BEAS N 14 5 40 it 19 5
HYIA KB EH Cyclin D1 H1 Ki-67 YR kK F, 7]
B E AT Bax BRI AT BEARPLA T8
1 Bel-2 A2 35 7K -, 3 177 58 Ak 40 B 0 T80, A
WFFE HHREE EGCG 78U T 35 M40 385 11 5 s 1, 42
HESZIGAR I 5 B SE A

S 30k

(1] JHHatE F/NE JR, 4. MTA2 76 8 o iy 225K J i R
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