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HHERMEER R T 3K E Invitogen 23], BEWE
(MTT) ft{k, P9 BE ( PI) 1 DNase free RNase A 3& [H
Sigma 23 7] 7= fh . RIPA 4 Jifd 24 f#% K . Hoechst 33258
YW X B R T B VL9838 = KA W, Annexin V-
FITC/PU T 00250 & 18 H 38 = BD A #], #%4E
8 B R & R 36 B Pierce 24 H] 77 e — P
(caspase-3,p-MEKK1 ,MEKK1 ) It H 3¢ [¥ Santa Cruz
NFE), — 3t (Bel-X, , PARP, caspase-8, cyclin A, p-
IkBa, IkBa, p-p65 Fl p65) k3 [E Cell Signaling /A ]
P, —dt Bax 3 BD A F] 7, —$0 (p-JNKL/
2/3,JNK1/2/3, p-CDC2, CDC2, caspase-9 #ll Histon
H3) 3 [E Bioworld 23 ] 7= i, — 4T (p-Rb #1 Rb)
H VLR IS A= ) 2\ w) B, —41 GAPDH i) T R 5t
FRIAED A\l FEHUE-HRP  SEHTf-HRP — 41 Al
FITC-E41 % =5l F 2 [E Santa Cruz 23 H],
2 ik
2.1 gufEREAR AR/ g 40 kR AS49 20 i
1537 °C,5% CO, Z&EF , Hl &5 10% 4 1L 3% . 100 U
- mL 7' HEZMN100 mg - L' 5555 2 1 RPMI-1640
BFHAGIG IR BOS B A K I 4l s T LA T
JE g8
2.2 JHMIEASMELE B 0. 1% DMSO (FE X IR B
RV B2 A B B 2 (20,40,60,80 mol - L™1) i
B4 T R K AS49 b, T45 6,12, 18,
24,48 h WL A M B A28 4k, 51 & 2 B 48 (200
%) o
2.3 ZMEEMEST MTT 3 A KRR FL R AT AS49
Y ARV E o BBOG R E R I Y AS49 4 i 12
FhT 96 FLAR T, b B AR FL 5 x 10° 44l i, 4
Hix® 3 ANE . Yk &, 575 A
0. 1% DMSOx¥, 20,40,60,80 wmol - L™ KBHEZ,
ML IR 12,18 ,24 ,48.,72 h, E5Fe45 )5, BFLIN
A5g+ L' MTT 10 pL,37 CHZHE 4 h, W
W, AL 100 wL DMSO, 2 15 72 ¥ 1 i 45
A 10 min, F* 570 nm (B ) #1630 nm (2 Lk
1) A0 W BE o TSR A AR T R = (Ao —
2.4 PSR AT RT R A R ST 2 40 i 2 JR
HAL)E ,PBS ¥ 2 i ,70% LT ,4 CRIESRK . PBS
TV E AN, SRE AL mL % 50 mg - L™'PLAN 1
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g L~" RNase 1 PBS,37 CHE 30 min, =40
A7 DNA F5 55 20 i J8 3 43 4 . CELLQuest 4K
SRR E T

2.5 Hoechst 33258 4u{®,  F Hoechst 33258 %4 jify
A gt n] BRI AR PR T/ AR . AR R B
RALPRSS R E , 4iiaH PBS ¥k 2 i ,4% HE 4 °C
7E 30 ming W R[5 E W, PBS Wk 2 i, 4K /5 FH Ho-
echst 33258 4t {4, 10 min 5, PBS ¥ P 40 iE, Zeiss
15 B 5 S T 340 nm Zb WSS FIATIER 20 M .

2.6 Annexin V-FITC/PI XUAGIJH =400 A549
AMHH 40 wmol - L™ AKFRHEZEAbH 12,24 h, 4bFH
SERE U AE AN, ] PBS ¥k 2 i . MRS Annexin
V-FITC/PT 4 i 7 1~ A6 0 38 751 5 150 B A5 454, i =X
90 B A SRS 7 A

2.7 Western blotting 7387 XA KA A549 41
LR 12 h 5, FHAS R B 9 AR 2 B 2% (20,40,60
80 wmol « L") AbFH 24 h, pk |- 24 fif 240 Jfd 42 B 42 2K
o Nanodrop 1000 il 8 & B, HOMH [ & 1 2
SDS-PAGE, {i#% % PVDF & |-, 1% BSA #}[H 2 h,
—PUEE 2 h, “HiE 1 h J5,ECL DL B, M
PO XS PR A7 45

2.8 M fREf oA poS ARizsh  WESER)E
TR EA IR p65 A% K 5 e 5 I % %, 3£
TNF-a 1ER p65 ARZTEBNF . AS49 4ii it 4 Fh 24 fL
M, B3R 5 TEIME VLA 12 h, & X IR 4] ( DM-
SO) ,TNF-a 4, KRR K4 , KEHE + TNF-a 41,
KPR Z AN 6 h J5 F N TNF-o )3 30 min,
SRR Z B SR AL PBS YRR 2 ¥R ,4% HEE 4 C
SELN A 30 min, 0.05% NP-40 %5 i i 1k 40 L 30
min,PBST % 3 ¥k, 1% BSA £ 1 h,ii—%i 4 C
WEE . PBST ¥ 3 Ik, 2t “Hi = |MEF 30
min, PBST % 3 ¥XJ5 il Hoechst J44% 10 min, Z: &Y
W, PBST ¥ 3 K5, Zeiss 18] ¥ 1 o4 5% W0 25 411 B8
( x400) ,

2.9 Zitsr#r RA SPSS 18.0 B ik 14t
SR B, v 2 s FROR . BN 7 2 WA [ VR
KRBERBAFMGE R R GEEZES P <0.001 ik
BEMEES . 5 BRI REAR Y B2 5, P <0.01
M EMZESR P <0.001 MR EMZES
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S SET A A T 2 . AR S5 S Ul R R
R HAMRMET/ER, A1k — 2 501 5k
(1) o MTT 35387 s AR L2 S VR B I (R4
HEVEID R AS49 ZH LAY IG5 24,48 ,72 h 11 IC, 53]
9 68.1,45.2,35.2 wmol - L',

DMSO 20 40 60 50
WY /umol L
A, XF AS49 AIMUIEZS BN ( x 200) 5B, XF AS49 i1 A KA il it 2 ;
gAMLY P<0.05,2 P <0.01,2 P<0.001 (& 2[H),
1 ARFREE X AS49 20 A 20 i 75 E
Fig. 1  Cytotoxicity effect of luteolin on A549 cells
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M T 1.97 f5, #H—H) Western blot 25 7R,
JABHAR I cycling A A J2R 5 22 R 88 1) 388 1 T e 2k i
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707 ENG/G,
S
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Eiqlpie / %
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Fig. 2 G, phase cell cycle arrest by luteolin
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P91, Hoechst 33258 #Z YL@ yE 5L 13X /S . Hoechst
33258 YufhJ , W BRZH A0 M A% 4 &) WE 46, TR SR e
R AT ULAE W /N A R B s B R (I
3) o 4, Annexin V-FITC/PI XL 7=/ #rtiiE 3L
TR %A, F Annexin V-FITC FIL L P BE 44
)5, 1IE % 095 41 M A 8% Annexin V-FITC AL P
WE L £ 5 o T L A 48 LA 8% Annexin VFITC JL {5,
T PR E G o 52 1 5 DB 200 L R 00 1 g 1) %) &4 A
AT LARIB 4% Annexin V-FITC FIHLAL P9 BE G4 2, X
HEZH 240 Bf A 1% 1L £k 79 BE Fl1 Annexin V-FITC %t ff,,
A R 2% Ak B A 240 i 5 % 7 VF 2 % Annexin
V-FITCYL t8,, 2 K Z2 50 A B LAk Y BE G4 £, 100 B X
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Fig. 3  Luteolin-induced apoptosis of A549 cells
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Fig. 4 Western blotting analysis of IkBa/NF-kB and JNK passway related proteins
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Fig. 5 Luteolin inhibited TNF-a induced NF-kB (p65) trans-

location
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JNK J& T MAPK K K%, 7 /b ik 4% ERK Fl
p38 2 LBt . B KEiEYE /R ERK B30G5S
AL 5 (EALH A AR H HJE INK Al
p38 M A AT T 0 St R R B R 5 15 S 40 i e A= U
A R BT R AR R 2 R AT
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7, FE AS49 i i Hh, R R 2R Uk R RO P A
INK Bl PEREE ST 0 R A . BR R B R R X
NF-kB {5538 % 1 52 ) A 08 (02X AR Y
SR DL 42 e, T HAE S Bk B MEKKT 25 [ #5
TR ALK T, B J 0, 55 AR o R 3R mT A R —
Fit MEKK 410 i) 57 & ¥ & 1E A fi ik — 20 50
RS,

JHIEE SRBE K 1~ TNF-o J2 15 4 A 1k it A 30 42
A& 5 ek 968 A FH S5 5 1) M JRE IR B8 DR 50 B B o
TNF-a 0] 3005 40 OAFIG AN T 2 SRR AN R 1Y
485 T 2 g 200 R SR RN
FH TNF-a i 5 p65 ARZ, LIS 58 A R B R BHL 1k
p65 ARZIVERT , F3 2 BHPEZE A [H] i, s T2
a7 o 2 DL EE B REE 2 T I R 7 I 1)
Y AL PR, (HE T 2 R S ), HLARSME
W EEE i, T R BE A A AL PR 7 (i TNF-o) AN
K, Re R M IR T T RERT IR TT T % .

Chiang S5 AfF 5¢ & A B8 50 25 1] $0 i) o SKOV3
R TR R SR b7 2E G, Bagli 0 7E A431 BEAHIE 3
Pk FAS R T AR RSSO A BoR A
RACRHEZ AL 16 mg™ o HE L E45 3,
AR SRR R R A H 3 A &, & A5 ] DL B
g 1 & A 9 T AR /N A Bl e s A RIR YT 7
Z NEE ARG TE T KRR R ZR BRI IE /)N 20
Jitifes A bk AS49 A= B T G 4 i 1. 55
A1, 3 JE . INK A NF-xB {5530 1515 5 A549 41
MO o PRI, AR L 2R AT R AR /)N 40 i s 1 =
TR AL IR IT RV TEAR AL 245 ) .
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Mechanism of growth inhibition effect of
37,4, 5, 7-tetrahydroxyflavone on A549 cells

HU Chunping' , CAT Xueting', HU Tingting’, LU Wuguang' , CAO Peng'*
(1. Laboratory of Cellular and Molecular Biology, Jiangsu Province Institute of Traditional Chinese
Medicine, Nanjing 210028, China;
2. People's Hospital of Nanjing Jiangbei District Medicine , Nanjing 210048 , China)

[ Abstract] Objective: To study luteolin-induced non-small cell lung cancer cell line A549 apoptosis and the molecular mecha-
nism for inhibiting its cycle arrest (G, stage). Method: MTT assay showed that luteolin had obvious inhibitory effect on A549 and in-
dicated the half inhibition ratio (ICs, ). Cell cycle and apoptosis were detected by Hoechst 33258 nuclear staining assay, Annexin
V-FITC/PI double staining and flow cytometry. Western blotting assay revealed changes in cycle and apoptosis-related proteins induced
by luteolin. Possible molecular mechanism was suggested by Western blotting and immunocytochemistry. Result: Luteolin had an obvi-
ous growth inhibitory effect on A549 cells, with ICy, of 45. 2 umol - L™" at 48 h. Flow cytometry showed A549 cells mainly arrested in
G, stage after being treated by luteolin, with low expressions in cyclin A, p-CDC2 and p-Rb. Hoechst 33258 nuclear staining and An-
nexin V-FITC/PI double staining showed that the luteolin treatment group showed a significant apoptosis rate than the non-treatment
group. Western blotting found luteolin can increase phosphorylation of JNK and decrease that of NF-kB (p65). Immunocytochemistry
results revealed luteolin can inhibit TNF-a-stimulated p65 from nuclear translocation as a transcription factor and thus promoting cell
apoptosis. Conclusion: luteolin can obviously induce apoptosis of human non-small cell lung cancer cell A549 possibly by increasing
phosphorylation of JNK to activate mitochondria apoptosis pathway, while inhibiting NF-kB from nuclear translocation as a transcription
factor.

[ Key words] non-small-cell lung carcinoma; A549; luteolin; cell cycle; apoptosis
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