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1.4 Hoechst/PI X L% 46N 20 fa R

K#15 x 100 L™ 1y 40 e F 37°C 55 Ho-
echst33342(10 pg- ml ™! YIEE 15 min J5, B0 H
PBS % 1 R, B B RZ 2.5 x10° L', |
HUKHIATAIA 1 ml PL25 mg-L™", 2 B (i
RUEEBTHA :330 ~380 nm; WIIR A FT K 420
nm) WLEEAN A, 40 B2 2 /0150 200 40, 52
WEE 3K,

1.5 Annexin V-FITC/PI JL5 N AMBTH

CO AIMILABEAL 1 x 10° 25 B 57 F 6 FLAR, &
BIINAMEEZ % 0,50,100 1200 wmol - L™" 55554
WEE 1 h, SRJEEEFEARE I Parafilm 1% 5, F
42°CIKIE IR 1 h, SR J5 37°C,5% CO, HyBE A
Kigi 12 h, BREEEFRM,4°C HIR B PBS JivE 2 1K,
TERBEE 1L, AR AN ML F 15 ml B0, 831 x g 5
DI FE BIEW, LL PBS WEVEULIE 1 K, FHEEH
O JEVE T W fJa ] 500l 254 22 vh ol R B
0, B A S ul annexin V-FITC .5 pl PI, iR %]
J&5 FEIRHEOGCIEE 15 min, JEA TR A IEA ST
1.6 Western E[J 375 %4 HSP70 3R i%

MM LABESL 1 x 10° % BERERP T 6 FLES SRR, IF
BEALAT A 3 21 1B X IR, IEH RE SR 4 s nfidd,
LA Parafilm %5 6 LAk ,42°C In#4 1 h 5 7E85 5740
HRAZ 55 5% 12 ho i AR FRAL, 2 2 200
pmol - L™ ARG R BEAE G SR A I 1 h, B S A 3
[FEfINAALE . #% B 20 S AL BREE S I, JH Y4 PBS
GEOPLVE 3 UK, FRAEREFL A I SOl 41 At 24 A T
(PMSF 10 mmol+L™"; Tris-HCl 1 mol-L~",pH 8.0;

NaCl 0. 15 mol-L ™" ;1% Triton X-100; 5% Cooktail ) ,
3 HCEE 3 AT 1.5 ml Eppendorf 25,078 1, 7F
vk EFE 4 24 % /0 30 min S5, 7E AR I B O AL P L
4°C ,831 x g 0> 10 min, HX_F %W 357 i Eppendorf
B, A XS N RS T R e /R L A
5x FAEGE M (Tris - HCL 0.5 mol - L™', pH 6. 8;
50% tih, DTT 78 g- L™, SDS 100 g- L', J i} itk
5g-L7Y), BbG, HEIEET -T0°C KA.

FEAR (CREANPKEE _BAE 20 pl, & BRI 15 pg) &
8% SDS-PAGE # H HLIK 77 B J5 , ¥ #% % PVDF Ji&
b 5% AR Wk £ 2 he Bl 43 A HSP70
BATEREPLIAR (1:5000) A1 B L 3h 8 11 88 0 B 4 1
(1:2500)4°CHEF L%, TBST PR 3 K, &FUK 10 min,
TAZHi(1:4000) = I E 1 h, TBST Pl 5 ¥k, Bk
10 min, ECL &¥EANE5)5 , A Gel-Pro Analyzerfi{4:
P TR ST . SR E S 3 K
1.7 Sit=Eash

Bdi LA x s R, F SPSS 11,5 {4 145814y
Bt , ZH1A] LR F one-way ANOVA 2 LSD- K545

2 #R

2.1 WEENANHEHRERFBARGTEERLN
Al

F VSRR, 5 EH X BRATA EG , iAot 20 iy
FGRTTW B 5 A A8 T, Hit iR S0
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0.05) . VLA R BEH AN Co 20 i M5

F1 WEEINDMHEHERFEERTFEENZN

Tab.1 Effect of quercetin on heat-induced glioma cell
survival
5 HHMAT G R/ %
TEH X R 102 =1
TR AR 100 0
A+ iR 50 103 +4
100 86 +7"
150 77 £4™
200 75 £5™

BRIE 5 % B8 A 40 Mo A, e 4 45 40 40 B 35 5 It B2 & 0 ~ 200
pmol - L™ E 1 h J5F 42°CAKB I 1 b, FEIE# 1537 12 h. & +5,
n=6. *P<0.05, ™ P<0.01,5/ 4%} B4 AH H.
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2.2 W RIS R R R R LR AR T RSN
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Tab.2 Effect of quercetin on the rate of heat-induced glio-
ma cell apoptosis

21 51 HWRT-R/%  WBHTR/ %
1E X R 42 83
T B 543 541
T + i & 50 121" 113
100 23 +2* 16 +2*
200 343" 25+5*
IR 1. x+5, n=6. *P<0.05, ™ P <0.01, 5/m#kH
FHLE.

1 Hoechst/PT X ik A& I 57 35 3ot £ R 33 J5 # 42 A B e 4 B 1=
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XTHEZL; o NFA + MHE R SO wmol - L1 5 D: B + 4 3 100 wmol - L1 5 B¢ J#A + #1523 200 wmol - L~ 5 3k /R YA T 40 .
Fig.1 Effect of quercetin on heat-induced cell apoptosis detected by Hoechst/PI staining ( x400).
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Fig.2 Effect of quercetin on heat-induced glioma cell apoptosis detected by annexin V -FITC/PI.



PEGEEFE ERFLE201F6 A% 25 5% 38 Chin J Pharmacol Toxicol, Vol 25, No 3, Jun 2011 - 267 -
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1 2 3
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3 Western E[Jas4& il B2 32 X $0  i Jo #4042 S SR TR 2 P
#E B 70(HSP70) FRIXHIRIM. SMAUEHILE 1. A0 1 TEH %R
YL A7 20 DB IRAL s 505 32 A + it i 26 200 pumol - L~ 441

Fig.3 Effect of quercetin on the expression of heat shock
protein 70 (HSP70) in heat-induced glioma cells by West-
ern blotting.
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Effect of quercetin on heat-induced glioma cell apoptosis
and expression of heat shock protein

ZHANG Xiao-lin, ZHANG Ming-jie, XU Jing, YANG Zhuo
( Department of Physiology, College of Medicine, Nankai University, Tianjin 300071, China)

Abstract: OBJECTIVE To investigate the effect of quercetin on glioma cell apoptosis and the
mechanisms thereof. METHODS  The glioma C6 cells were treated with quercetin 0 —200 pmol -L ™'
for 1 h before they were heated in a 42°C water bath for 1 h, followed by culturing at 37°C in a humid-
ified atmosphere of 5% CO, for 12 h. The cell viability was assessed by MTT assay. Apoptosis was as-
sessed by annexin V-FITC and PI staining followed by analysis with flow cytometry. Expression of heat
shock protein 70 (HSP70) was assessed by Western blot analysis. RESULTS There was no differ-
ence in cell viability and cell apoptosis between control group and heat-shock group. But the HSP70
expression increased from 0.22 +0. 01 in normal control group to 0.36 +0. 02 in heat-shock group
(P<0.01). The viability of cells was significantly decreased by quercetin 50,100, 150 and 200
pmol - L. ™" | and respectively was 103% , 86% , 77% and 75% , showing a concentration-dependent
manner (r=0.94, P <0.05). Quercetin 50, 100 and 200 wmol-L ™" significantly induced C6 cells
apoptosis (P <0.05). Compared with heat-shock group, the rate of apoptosis, early or late was
significantly enhanced with the increase in the concentrations of quercetin, while the highest apoptosis
rate in C6 cells was 59%. HSP70 expression was decreased by 53% with quercetin 200 pmol - L~
treatment in comparison with heat-treat group (P <0.01). CONCLUSION Quercetin shows the
ability to suppress the expression of HSP70 impelled brain glioma cell apoptosis.
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