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Effects of Quercetin on the proliferation and apoptosis of human small cell lung
cancer H446 cells

Liu Tao, Zhang Yaya, Xu Yingyi, Bao Chuanen ( Department of Oncology, The Chenggong Hospital Affiliated to Xiamen
University, the No. 174 Hospital of the Chinese People’ s Liberation Army, Xiamen 361003, Fujian, China )

[ Abstract ] Objective: To observe the effect of Quercetin on the apoptosis of small cell lung cancer cell lines H446,
and investigate the potential mechanism. Methods: After the treatment of 100 wmol/L and 200 wmol/L quercetin 48 h,
confocal microscope was introduced to observe the effect of quercetin on proliferation of H446 cell. MTT assay was used to
detect the anti-proliferative effect of quercetin on H446 cells. Flow cytometry was used to detect the influence of quercetin
on the cell cycle of H446 cells. The expressions of apoptosis-related proteins P53, Bel-2 and Bax in H446 cells were de-
termined by Western blotting. Results: After treated with quercetin, nuclear became shrinkage and was divided into a ser-
ial of apoptotic bodies as the density of H446 cell decreased. Quercetin inhibited proliferation of H446 cells in a signifi-
cant dose-dependent ( P <0.05 ) and time-dependent ( P <0.05 ) manner. After treated with quercetin for 12, 24, 48
and 72 h , its IC,, value to H446 cells were ( 172.2 +2.6) , (102.4 +£5.3 ), (68.6 2.7 ) and (48.8 +1.9 ) pumol/L
respectively. Quercetin promoted the apoptosis of H446 cells in a significant dose-dependent manner. The apoptosis rate of
H446 cell in 40 pumol/L quercetin group was higher than that of the control group ([ 8.3 0.4 1% vs[ 4.0 +0.5 ]%
P <0.01 ). When the concentration was arrived at 200 wmol/L, the apoptosis rate achieved the highest. Quercetin caused
cell cycle arrest of H446 at the G,/M phase. Compared with the control group, the expressions of P53 ([ 4.98 +0.91 ] vs
[0.68 £0.26 ], P<0.01 ) and Bax ([ 4.26 £0.23 J vs [ 0.89 £0.29 ], P <0.01 ) were significantly higher in 200
pmol/L quercetin group, meanwhile, the Bcl-2 expression decreased significantly ([0.36 £0.06 ] vs[ 8.23 +1.65 ],
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P <0.01 ). Conclusion: Quercetin can inhibit the proliferation of H446 cells and promote it apoptosis, and the potential

mechanism is probably related with regulation of apoptosis-related proteins such as Bax, P53 and Bel-2.

[ Key words ]

/NI ATEEC small cell lung cancer, SCLC )2 5
FI A Bl 0 15% ~20% , & B A 5 B AL 7 SUR Pk 1
JiseE , AMTEA-ARFETE 1 565 25 1 Ay 7 AT R 2
RIEREAIGTT T 2 (Bl THA R E LR A
BRG] Z A m 2540, 5 45 OB B IR YT Ok
RK B FME, SCLC ALTr 25 L+ 2 2%, B
AN T8 282, A WA HATRE 508 T2 . DNA
BE S5 MM NGY 5w RS2 RN
3‘3[ 34 ] .
Hit K 22 Quercetin )42 22 Fj v 245 1 5 RS A7
HA AR 12 AR BN 25 BRIG 3T ARk, Wi 2%
Fifr e B F BT AR T VE R IE H 25 32 B TR 60,
A KMz Z XN SCLC 4 HA46 HWF5Y i A LAk
i ARUESE T M X HA46 20 i3 55 A oE T
B T T BR A AL, SRy e BT 8 1 PR R
FHER AL 55 B

1 MRS

1.1 F&ZRXANEME
NN LG J Ha46 41 B [ b 5t B A 40 g
JF:. DMEM #5355 Mt i 2 DAPL K i 4 1fiL 7% W T
iR TN F], Bel-2 \Bax M2 P53 HY—3i h BUPLAA,
W4 H Abcam A F); —Hi A HRBT 1gG, 1 H DAKO 2
A, Western blotting Ff Hik 73 B Bio-Rad Labo-
ratories 2N A) , 25 [ Marker 4 H Fermentas 2> 5o An-
nexin V-FITC/PI 355 & 14 H £ [E Invitrogen /A F] o
{818 590 B ZEISS NX-10 ) T i[5 2% 7]
], W AnAEALC Alea )14 T 3E [ DL 7 8 PR IR BN
A, ZIREREAR N MK3 ) T3 E P ER KA H]
1.2 H446 Zmfntgiz
IRRURE U VR4S, A 37 C ~40 Cl
KPR AR VR . 4 AR DMEM 535 5500 10% i
A MIETE 5% CO, .37 C MANEE TR F#, ik
F70% ~ 80% FHEAR, 1 0. 25% Ay M B AL,
FF4% 1: 3 B, 2 ~3 d 5101 IR,
1.3 MTT & et & & 3T HA46 2 Jo38 75 69 % o
WO X B0 A 1 3 Y HA46 41 i ) R 20 4 i B
W, LA 6 x 10* A~/ml #2270 T 96 fLA 241 100 pl,
W3 fLoTCA i Es I IR 4T 37 °C 5% CO,
FiFRAE R SR 24 b JE L, 43 i 0.20 .40 .80,160

small cell lung cancer; H446 cell; quercetin; apoptotic; proliferation; Bax; P53; Bel-2

[ Chin J Cancer Biother, 2014, 21(2): 169-174 ]

200 pmol/L (M FZ K, 4k 2215 3% 72 h, W] (0] % 22 Y&
B 12 .24 48 J2 72 h DUASB (] 5 A 40 B A T MTT s
W ARSI 5 KK 595 nm ARG ER BE( DO,
SEYGE 5 AL BOT- YR TG b 6 240 A 4 g 4

Hil3 o MHIFC% ) = CHITEX B D (H - S5
DAE) / CBITEX IRLE D - 25 H 4L D 1) x 100% -

1.4 Ok ERE RBBIEM Z F ARG HAd6
T SRR

AT A AR S G T LR AR s B oe Rl
YPEUE KB HA46 AN 2R T 8 A — 5K 353 7 i)
3R L, A [A) K% 3% 05 43 5 i AL 100, 200
pmol/ LAYHH Kz 2, T 37 °C,5% CO, i34 i
7% 24 h, LI DMSO B4 AL R 0 FE 4 . BUEE B
A/ 100 weg/ml B DAPL Y32 5 min,
PBS VE¥% 3 3, 3 R A 5 3% 7 [ T8 -
AT ER .
1.5 AR 2B KA A B & 2T H446 2a e ) = Fe
am fie, JB) B 6 % v!

AL PR T AR G SR A S MTT Rl A 7] At
e RBE 6 MMRBERL L, 4352k 20 .40 .80 .160 200
pwmol/L, LA%E & i) DMSO My %f B4, & ) o #r
B WA Z M e VR T 48 h 14 40 i R I 35 5
PBS AbFH 48 h J5 B9 40, PBS Y& R4 3 i, FH 4 °C
A1 70 %o £ T 15 A0 M A 1. IBCI] 7 Ak B 1)
Y Eg L, F 100 pg/ml (1) PL A 444 5 min, 2§
O, FH PBS | &R Ve 3 i 5 oE AT A A
o WT-Hr 5k #4288 Annexin V-FITC/PI 7] &
Ui A5 A I A T O 0, A T PR TR
1.6  Western blotting # | #} & % 2+ H446 m fie
P53.Bcl-2 #= Bax & @ £k 44 %R

431 20 .40 .80 ,160 .200 wmol/L [IH iz Z 4b
P H446 4HAE 24 h, %5 PBS fE N BATEXT IR, 4HAE
T 4 CERRHZUHS ~10 min JFIWET 1.5 ml 5
O, KR A SR AR 10 U, BRIR L s, 15 FI Y
IS T 4 °C .1 1000 x g B5.0> 15 min, B E 3
T2 25 P M, VR R 45 2R R — BUs 3E AT
SDS-PAGE . HiJKJG, 20t 100 V HLE: 1 h B4R LR
4eZ( PVDF ) B L) 5% BSA Z ] 1 h, —
Pt CARFALE 1:1 000 F B )ZIRBEE 2 h, TBST PRk
3 W BHR 10 ming =0 (AR L 125 000 Fks )=



XU, A5 W Z /N e H446 2 O 5 A 1 A S0

< 171 -

$¥E 1 h, ] TBST PE¥. fJm, PVDF 3G AAL
22 R IGHI ECL ) WIR T, s WAL
1.7 %itzae

THEZERDL x5 8, R SPSS 8.0 42114k
P, ZA R AR F PR 56, 2EL 0] G He s
BA R 7 2% 70 H1( One-way ANOVA ), UL P <0.05
P <0.01 FRnERAGIEE X,

2 & R

2.1 MHEZ T HA46 2o Ba g 54 64 4p ) 4 A

MTT JAGIEE RO B 1) EoR iz Z X H446 4
JHL ) BE R ) 3 LA I 2 1% 7R R R 1 . )
EARRE DL 72 h 4], 7F 20 ~200 wmol/ L AR
BN, Bt B 2RV BE ARG N, Mt B2 2% Ha46 2 a3
FEAM I VE FHR 1384 1,20 .40 .80 160 & 200 wmol/1.
I 2843 5 R (23.8 £2.6 )% (28.8 3.2 )% .
(59.3+3.2)% .(83.2 £5.3)% }%(98.5 +3.7 )%,
(F=4.006, P<0.05), HHAH-IE: L1200 pwmol/L
WREE R 161, Bt 2590V R s TR A9 385 0, k1 32 % HA46
AN EEFEAN A AT 0, Y 4 AL B 72 h S
HlHIAFN(98.5 3.7 )% o 12.24 48 2 72 h PUA~AT
] s b, M2 2508 T H446 411 1C,, {823 5k
(172.2 £2.6).(102. 4 £5.3).(68.6 £2.7) M
(48.8+1.9) pmol/I( F=3.6168, P <0.05).

100 ¢
o) ——12h —8— 24

80 —h—48h —O=T721
70 F
60
50
40
30
20

10

Inhibitory rate (%)

20 40 80 160 200

Quercetin [¢,/(pmol-L"))

B 1 #ERIE H446 LHAAEIIETE
Fig.1 Quercetin inhibited growth of H446 cells
“"P<0.01 vs the 12 h group
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Fig. 2 Change of karyomorphism of H446 cells treated with different concentration quercetin ( x400 )

A: Control; B: Treated with 100 wmol/L Quercetin ; C: Treated with 200 pmol/L Quercetin. ( Arrow points to apoptotic cells )
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Fig.3 Quercetin promoted the apoptosis of H446 cells
A: Control; B: Treated by 20 pmol/L Quercetin; C: Treated by 40 wmol/L Quercetin;
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Fig.4 Quercetin blocked the cell cycle of H446 cell at G,/M phase
A: Control; B: Treated by 40 wmol/L Quercetin; C: Treated by 80 pmol/L Quercetin
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Tab. 1 Cycle distribution of H446 cells under different

concentration of Quercetin for 48 h( n=3,x +5,% )
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Fig.5 Quercetin influenced the expression of P53,Bcl-2 and Bax in H446 cells
"P<0.05,""P<0.01 vs 0 pmol/L group
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