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E YOG ZO N S A0 HeLa 3951 A SLRSCHBURPE R 52 W0, DL S50 40 iU Pk HeLa AN
LA MTT B3R 5 B 8 S S A A B 200 HeLa 4R M AR A ORI AT, OF LY B T8 1 S 56 S B ZRn)
HeLa 4 R RRIEUHHABURAE 500 o 45 SRR W R 3% RE R AN S 590 HeLa 4 JHESL, A7 8 77 2 HORURT I i)
WA 5 T B S0 S i B2 250 HeLla ZHIR MR AT AT 20 g B 5y, 20405 HeLa 40 JHG5H, 55— %)
N5 HeLa QIUAET o TR SR B 7s it B 3B X ST AN RE 2 PR AR T /5 HeLa A0 A7T5 5
ASEEWFTTN A B R BTSN BB L, i R T FRE TS SR B M B 267 IR I e (3t 17 SIEIR A4

KEER WL, AIIEL, BONEUENE, Hela 41

hE4S %S R8I11,R811.5

Wil &2 % (Quercetin, Que) EHRATSEEE
PR EY L —, | ZAAE T3 KR LT
Wiz, BAY KSR BFiE. iRES
P Az B S TG o 3R R I Rz 2 mT 4 ) 22 A
iR 200 B B0 2 K R R 4 B DNA 2B ik, ]
PR 78 11 HSP27 A1 HSP70 (26, JF Bl
DI b g8 4 0 PR TR 245 1), R UL I PR T S P4
JEW 2 — o AEH AT N AU Bz 20 Bl 4 1 i
SSHRBUBRE S R BORIT SRR B /D, ASHIFST LA B #08
Y0 HeLa JUMFCR %, WLGE X 52k 45 A 1
SN 41 O RO B
1 MRS H%E
11 EFERFIFNEE

i ¢ & (Sigma 23 =] 7 5D, H = B A

(DMSO) Bt B 24 200 mmol/L i #53, -20°C
UKFRAT, 1 F i 1] DMEM B8 540845 H « MTT
I 35 [ Sigma A w], DL PBS Btk 5 g/L iR1E,
FhUE R S 45 T . Giemsa 455 A DMSO )y
H & [H Sigma /A ] .CO, 55774 (Thermo Forma3111

KA A B I S 9% & DX (BIO-TEK A ]
powerwave xs), {5 & 25 (Olympus CK41).
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12,1 @mfadf NEIUEANME HeLa S ASLE:
BIRAE, BT A 10%0)/NEIE ) DMEM K5+
e, 18 37°C. 5%CO, B FM PR, 2 KAk
K—.
122 #%R4&AM KV PRIMUS B HL 7 H 2k
TS24 6 MV SifE X T2 IRG, AHE R
4 2 Gy/min.
123 MR EMATHE @I HeLa 691k9M8 74
R A WEMEE (MTT) Ee(a st BOe e
K- HAG) Hela 400, FH 0.25% /0 4 4k, J5 s 2 40 i
B, AN R 3 10° mLT, BERT 96 fL
B, BEAL 100 Lo 400G EE 24 h 5 I R 3=, A
FLIR 235 30.60.90, 120 150 F1 180 pmol/L,
AL Ny e AR R, MU S A TATEE. il 4k
SRR 24, 48, T2 M196 h 5, FEHGFREE, PBS Uk
P, BEFL NN DMEM K5 772 100 uL, MTT(5 g/L)
10 L. 4 h jEkR 2859745, &L DMSO 100 pL
e JEERFRA b 570 nm Y%K A 5 WG B .
S 3 k. IS 24, 48, 72 F1196 h INHi)
ARSI AN ] A FE Az 2556 HeeLLa 40 Jif 384 42 AR P01 26
i M 2 (%) = (1 —SEE 41 OD {E/ X i 41 OD
) x100 %
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S B TV A T S 56 OG5 A= K 30 40 i ) e o
41 M, LA 500 /N/ALFR N EAE A 60 mm K FE ML,
WWEE 12 b J5 s IR 2 A 2R B 53000 0 0+ 30,
90 A1 150 umol/L, 43} AI{E 24, 48, 72 F1 96 h J=#k
N e AR FRRE, REERT R 10 d J5, HEE [ %E , Giemsa
et Bi NHSLE 50 MK TR, AEALEE 3
ANVATRE, SR 3R, S5 RECFEME.
124 REIREME 2 HeLa 200424403kt
#oe SRR RCIEISEG O 04K HeLa 41 i
TR PPN PRV, B TR ST ) s 9 v A R IR
AR fEMEFIE R 0. 2. 4. 6 FI1 8 Gy 4y
ML 5004 500, 2000, 6000 F1 10000 /AL %5 & Fil
ANHEAEH 60 mm BiFEML, R RN & i —= A
SPATHE, AN EE 8 h 5 I AAS R IR E IR e %%
XTHRAL NN SE A5 IR, ARelHE % 16 h J5 IS AN,
FHE, AR AN AR BE IR R 28 a5 Rk rh 4R 3 5%
8 h JEH e AR R MRS R 10 do PBS WE. H
B[] 32 Gimsa e )5 WA 4050 M40l b
AT o 42 T A1 X5 40 /735 % (Survival
fraction, SF):

G A7 375 2 =5 — 57 R R S 00 A ) e A

4140 fuFhtE £ <PE)

PE=A [f 5 41 o B2 T B30/ 40 M P AR £ < 100%

FEHT Z B T A 7SR S U A
D FIRARN:

S=1-(1-e )"
SR ok 22 SR UL 65 41 A7 I 2 A5 Dy
AN, il Do Al N HHSLHAERIG R Dy : Dy=

DolnN. JEU IS HLL SER & SCATABIAH R A= BN
I, B2l I A R 5 2 SR AL A ) 2 B o AR

5 Dy 1 Dq E 55l iH 5 SERpo, SERpge JBUR I
Wbt SERgpy 2 S MRS 2 Gy I, ) ZH 41
JRUA7 3 e/ 24 A B LS A 4 T A 2

125 SitF ot SR EASPATRE, S
Bk, g R (X +s) 2R, dlin bRy
225 0T. N SPSS13. 0 it A AT /34T
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2.1.1 MTT 54X £ 14 MTT LKA 2IA
[ A S VRO 2 25 . AN [i] Aab BRI ) o N 008 41 B pk
HeLa [F05HI4E F (15256 45 5L o b6 A FH I ) () 22 K
R FE TR N, Mk 2 20T 40 PR P 19 5 A B kA
HITEH, AFAE 7 & — N O R A ] — VKRR .

(1) FHE— 3N F: it 3% 60 pmol/L < B 41
24,48, 72, 96 h 140 B2 5300 4 5.1%- 6.1%-
11.2%. 24.8%, MM #ZW A 150 pmol/L Al
180 umol/L I}, JL 24, 48, 72. 96 h #HIF 7351 K
17.2%. 24.9%. 37.2%. 49.8%F1 23.1%. 38.8%-
71.5% 86.4%, SNt AAHLL, FHITEHSH
J& 2B IEAR DG (P<0.01)

(2) BTN KR M35 30 pmol/L W LA
%45 HeLa 4 MUk SPLITH 24, 48, 72, 96 h
Ja, WER 1 WO, BEEAE R R, PR R
M, 120 pmol/L IR EELL 73 K 14.0%- 15.4%.
20.3%. 38.6%, AN AIAHEL, 96 /NI A7
G FALT HAB L (P<0.01), FHI4E A 5 I a) 5 1Y
W IEAH G

Table 1 Effect of of Quercetin on HeLa cell proliferation ( X +s)

Quercetin ~ 24h (1) 48 h (1) 72 h (I11) 96 h (IV)

fumol L o5 The inhibi- OD The inhibition OD The inhibition OD The inhibi-
tion rate/% rate/% rate/% tion rate/%

V. 0 0310£0.001 0 0.482+0.001 0 0.875+0.002 0 1.43£0.003 0

VI 30  0.308+£0.001 0.6+0.1 0.477+0.001  1.0+0.1° 0.8360.001 4.3+0.1™ 1.22+0.025  14.3£1.9%

VI 60  0.294+0.003 5.1£0.7°  0.452+0.002  6.1+0.3% 0.77740.006 11.2£0.7*  1.1740.057  24.8+4.2"

VI 90  0.285+0.003 8.0+0.80  0.435+0.001 9.7+0.2° 0.735+0.007 15.9+0.8°  1.13+0.040  30.8+2.6™

IX 120 0279+0.007 14+].4 0.407£0.010  15.4+£0.2° 0.697+0.018 20.3:2.0°  0.877+0.032 38.6+2.0™

X 150 0256£0.018 17.2£5.0° 0.362+0.008 24.9+1.6™  0.549+0.009 37.2+1.1  0.716£0.017 49.8+1.2%

XI 180 0.238+0.015 23.1+4.7°  0.295+0.015 38.8+3.1%  0.249+£0.019 71.5+2.2°  0.194+0.045 86.4+3.1™

Note: Compared with T, (%) P<0.05, (°) P<0.01; Compared with V, () P<0.05, (%) P<0.01.
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2 JIt7, #2255 90 pumol/L AT 150 pmol/L K E 4 HeLa
7E 24 h F1 96 h 4 ML [P FET 2R 53 T 8.4% . F1 9.5%
BN 16.2%K1 25.8%, 11 MTT 45 E/R7E 24 h
A1 96 h 4L FNHIZ 3 8.0%. 1 17.2%358 Ky

30.8%7F1 49.8%, &5 R BN Hz 25 nT LARRAAR i 1) v
PEIERCR, S EHET, (HIHIET R BAK
THHR, $EoRH o6 HeLa 41BEAIVER 20 W
oy, A ARG I, S HEE
i A

Table 2 Effect of Quercetin on colony formation ( X +s)

Group Quercetin The mortality rate / %

fumol- L™ 5 T 481 (1) 72 h (1) 96 h (IV)
\Y 0 0 0 0 0
VI 30 8.240.3" 8.7+0.5" 8.8+0.1" 12.442.7"
VI 90 8.4+0.8" 11.9+13" 12.0£1.17 16.245.4"
il 150 9.5+1.9 18.3+5.3" 20.0+2.5" 25.843.9"

Note: Compared with V', (*)P<0.01.
22 WEEXNASIHEMAMEN Hela i85 8RS
kAl

A LR PO T e LI 1 ) 2 A B A
R E MR ML, 15 Do DyfEILE 3. LA
Do, Dy fEAIG AR H G FIHE 2 Gy HIFRiE 705
(SF2) Jy b e SETBCH Rl bE, 45 R on AN R
FE M M R AL B S SF2. Do Dy KT Xt HE 41
(p<0.01), SERpy, SERp, 1 SERs, Ffiffi i 25 e &
(0 08 Jon v S B (GR3), M R IR AE
150pumol/L B, SEHLL ] LA LUA ] 2, X5 B
Bz 2 n] LB 19N HeLa 40 B ) JECH B A

100 41

= Control
= 60umol/L
= 90umol/L
- |251].ll110|f[_
= 150pmol/L

Surviving fraction / %

0.1

Dose / Gy

Fig.1 The effects of Quercetin on HeLa cell radiosensitivity

Table 3 Effect of Quercetin on radiosensitivity enhancement ratio

Group Dy/Gy Dq/Gy SF2/% SERpy SERp, SERgp,
Control 1.91 1.87 59.7 - - -
60 pmol/L 1.40 1.75 56.8 1.36 1.07 1.05
90 pmol/L 1.18 1.85 54.9 1.61 1.02 1.09
120 umol/L 1.04 1.55 46.2 1.84 1.21 1.29
150 umol/L 0.96 0.96 27.1 1.99 1.95 2.18
s LRI 25, R T ALY

B SR AR R R U e L R R
LA RAE A ERVL A 5000 500 2 2 DL AN
s, 67 EEUT AR A E, a HIE
R T o H i AR b v e (U AU

P0F IEH A KSR AR RO, B T0T (R Al e
AT OMEE RS, 8 AR AT 32, DK IE 5 2 350
8 (R TEU M G AT A F B R S P S Mt
PR SR A, AP (LT 2 RIAE S
Rsgrp, RAAPUME. PLR. Bk A 2k
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s PE T ARz S PR T WA AT
VUSRS Z M EMN. SaOF 7RI, il ot
AN P T A0 B B A ) A R
SRR, Mt 2% e HLEI T BE LS 40
c-fos. c-jun Al ras 55 U HE R K IA - BHLWT I8 4
ffs 51 SO, FIERK R AHSP) . BRI
(COX-2) B Spl ik T [ 3% 7k, k> DNA
g=c] PSR 2 o i A 2 R e 3PS g S

NG W SN N K DN =
HeLa 40 Ja ffy3 5, H LR HIE A A7 7E— 2 157 & F0
IR G RR 5 2 AT ARG #60 HeLa 41 i
BRI S 4 20, (0 MTT SZE A
TEAN L H ARk, e R4 SR B A7 40 P B R )
R, 2 MAE TR R 050 . T L AN R B
Hit K Z26) HeLa 40 i 1A FH & F0 ) 40 e 394 4 =02 5
SHEEIOT . ARSI — D R ve B Y i i 5
I LM SEH f 06t HeLa 4 JFET-RI5EM, 45
SRS # T DAS A0 AT, (RAEM %
WL EIA 150 pmol/L I HZ594EH] 96h i, AT
FAK 25.8%, AL T AR S MTT S5 SR (1)
49.8%M il %, IX IR K 20t HeLa 4H Jia (1) 4 H B
SRATLAS FIL HEAET, (HAR KRR Lk 24
M5, A MTT 258 Bonfr—@ el (i %=
WRE<150 pmol/L), H: OD {1 BfiE I 7] (1) 48 b iy 4
I, Y HeLa 40 fu iy x5 H ARG n, PR
Fe F a5 g e T RO W RE A BR . A7 H T
I RIETT o R 08 10 A5 %o 4 A A 4 R A s ) Ak 7
HYEURSTIRTT . BT LAARSEIG R — DR T M R
B X 0 N B St Hela 41 1520

i 220 &t i ) g 5 AR BRI () G, BRI AE
ARSI TR R T 2% HeLa 40 #5 PEAE 4/
(1) 24 ho SEIG 25 FER I it 2B S T 90 wmol/L
I, M ZAbPE 24 h 5, 4iff2ff) SF2. Do Dg ¥
HA S B A o Dy 1K/ S T 41 A7 i 26 18 X 1
KN, Dy (98N W40 i 7 SOEHE U B 4518 5 g
JIWIRD, H7m4i Y SO U Bt 18 2 e ) =2
B o Do S e 4 i B BT &, D kN W4l
JHO XS A S RO BB 38 I . I HLA 150 pmol/L 3% (1)
Hit R 2 40 FE HeLa 400, 8GN R TT LA E] 2.0,
YIS AR A7 SNREE NS SOPNEETTHEN ]
HeLa A B 2 F 8O S B0

BUATIEFUAR T, B 2% T A il B ik v 2
70, 1 HARTEER ol UL AT A% A A B
JREL. BT Gl SRSl BOQ BRI SR R Iw)
PR AR LR AT ER ER 1 KR, AER N TF
2 ANH T IR A B AT T X iR AR AT DR 4 A
S PICTe b= 0 RPN QDU PS e 1195
FON AR T B 1 A3 R LA 2t e AR PO U T
K] et I RES B U E AL 2, A
Ay B — SRR S . TRATTA M 3 X
S T LB e Hela 20 0 PR TBOR BRURCPE, 005610 ke 24
PRI IE TP REAME S RE g, M8 PR TBUN VR YT X
=17 St 2 MW CIg Sy i SIS
SR AL T SR A .
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Effect of Quercetin on radiosensitivity of human Uterine Cervix Cancer HelLa cells

LIANG Xiaofang HONG Chengjiao ZHANG Baoguo
(School of Radiation Medicine and Public Health, Medical College of Suzhou University,
Jiangsu Provincial key Laboratory of Radiation Medicine and Protection, Suzhou 215123, China)

ABSTRACT In order to investigate the effects of Quercetin on radiosensitivity of human Uterine Cervix Cancer
HeLa cells, MTT assay and clonogenic assay were performed to evaluate the cytotoxicity of Quercetin on the cells.
Clonogenic assay was used to observe its effects on the radiosensitivity of the cells. MTT result shows that the inhibi-
tion of Quercetin on the cells is in the dose-dependent and time-dependent. And the clonogenic assay result shows
that the effect of Quercetin on HeLa cells can be divided into two parts, one for the inhibition of HeLa cells and an-
other for the induction of HeLa cell death. The other clonogenic assay result also shows Quercetin can decrease
clonogenic survival rate of HeLa cells exposed to X rays. The study shows Quercetin might enhance the radiosensi-
tivity of the HeLa cell line. And it may provide a useful evaluation to combination of ionizing radiation and Quercetin
for cancer patients.

KEYWORDS Quercetin, Cell proliferation, Radiosensitivity, HeLa cell
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