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Inhibitory effect of Brucea javanica oil emulsion on proliferation of NCI-H460
cells and underlying mechanism
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[ Abstract ] Objective: To investigate the inhibitory effect of Brucea javanica oil emulsion on the growth of human large-
cell lung cancer NCI-H460 cells in vitro and its mechanisms. Methods: NCI-H460 cells were treated with different con-
centration of Brucea javanica oil emulsion ( 2.5, 5.0, 10, 20, 40 and 80 g/ ml ) for 24, 48, and 72 h. The inhibitory
effects of Brucea javanica oil emulsion on proliferation of NCI-H460 cells was examined by MTT; morphological changes
was observed by optical microscope after Giemsa staining; apoptotic rate of NCI-H460 cells was examined by flow cytome-
try; and caspase-3 activity in NCI-H460 cells was detected with caspase-3 activity kit. Results: Brucea javanica oil emul-
sion significantly inhibited the proliferation of NCI-H460 in a dose- and time-dependent manner, and the inhibiting rate
reached ( 91.07 £1.60 )% after 80 pwg/ml Brucea javanica oil emulsion treatment for 72 h. Typical apoptotic morphologi-
cal changes also appeared after Brucea javanica oil emulsion treatment. Flow cytometry results demonstrated that the apop-
totic rates of NCI-H460 cells were (45.23 +4.30 )% , (54.14 +3.09 )% and ( 61.57 +7.28 )% after 10, 20 and 40
wg/ ml Brucea javanica oil emulsion treatment for 48 h, respectively ( P <0.01 ). In NCI-H460 cells, the Brucea javanica

oil emulsion increased the activity of caspase-3 in a dose-dependent manner. after 40 pwg/ml Brucea javanica oil emulsion
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treatment , caspase 3 activity reached 1.07 +0.07 wmol/ g, which was 4. 97 fold higher than control group ( P <0.01 ).

Conclusion: Brucea javanica oil emulsion can induce apoptosis and inhibit the proliferation of NCI-H460 cells, possibly

through increasing caspase-3 activity.

[ Key words ]

A AR 30 FL A v AR S - A T4 R
S IBC s R EL R . AT LR IR RS
ST 250G 9T Z2 RO, RS 3] T BN E R
7R, WA AR LI A AL 245 W06 9 des M i e AR
W BRI BRI s g
P IR A R B R R R R
SR P AR UL R 2 — | AR R TR
] i 14 0 238 K JE AR HR 2 Ty, R AR B R
25120 T3 N, Hrp 80% AR/ i 88 ( non-small-
cell carcinoma ,NSCLC ). HFHZH %M F 2
T, 2R RE TS E B P, B A
FERIm RIGYT AT AR B G O M A7 55 Tk £,
RS FALS T I B HTERAR R . A9 IBF Il ZLRE R
AP AE IR B AT S e O A H L 55 0y nl [+
I X AV B 92 K% 400 D B 28 A AR A T, T A AR
ST TR BE R BRI AR T, B2 0 S8 AR B SR YT
HHESS) . 75 07 L 6 A A7 3R 7 i B EL A
—RERITRRS ) AR R it L Xk A K 4 e A 4 4
il NCI-H460 A Jei i 4 F i R DLl o A S 56 0
RS AT FL X NCI-H460 41 Ja i 3 i 7 L AF 5%
A FARILTR 30158 A 75 1B~ 2L 1% ek PR iy FH 42 (R
A

1 MBS5AE

1.1 EZEkiH

A RAF- L0 T ok BH 25 R K2 25 ). PR-
MI 1640 153735 B A= 4 138 M S 2 X W A Ik
FERCAE A= P B2 A BR A Al AN K 41 i il i NCI-
H460 21 i T rh Bk B L4 &, & 10% /b
MIHHY 1640 B FEHEAE 37 °C 5% CO, HRANR R 155
Fefh g FHAR S EDTA 19 0. 25% JBi 8 (B 1k
At B URIR T R AL AL A A, 4B AR5 4 h
ARG FRAEBUE A 4 °CUKAE 8 h, Y X #i Ak K
NCI-H460 41ff, B335 R H o T4 M I% A 2 Al ik
F 4 MTT ., AnnexinV-EGFP K PI ¥ [ 34 BH 5L 3
WAL, Casepase-3 T PERL IR £ . Bradford £
F o R ) S 3 A B AR A T
1.2 MTT s #ml # B2 F b $LAE A 2+ NCI-H460 2
FR.38 78 04 % oM

lung cancer; NCI-H460 cell; Brucea javanica oil emulsion; apoptosis; caspase-3

[ Chin J Cancer Biother, 2011, 18(4 ): 519-523 ]

PRSI LA LA BEAR 80,40 .20.10.5. 0 Al
2.5 pg/ml, 7F 96 FLARBEFLINA NCI-H460 4 fd 5k
200 wl CHUAEL 1 x 10* A4, BE— 24k FE 1R 6 R
fL, # 37 C 5% CO, FEFRAIGFR . BT REZH 41 i
AN Ty R S W (S 1 R 2 R | S
TN 24 48 #1172 h J5 BALITA MTT 50 pl, & 4
h, 2 B3, LA 150 wl DMSO, M dE K Ik 15
min, FABFFRAE 490 nm AL G35 B D OHE, 25
I Origin 6.0 FAFFEAT 430 20 B34 e 410 1)
R(IR,% ) =(1 - LW 4 D {E/FIPEXT R4l D )
x 100%
1.3 T4 F & hm NCI-H460 28 o8 = 6975 &
FHRE

¥ NCI-H460 4 f7H 46 f5 i A C O 35365 19
6 FLAR I R, K 6 FLAR H R 25 A b 35 A K R4
() NCI-H460 4 i 73 4y 1E % 40 e Xt HEZL AT A (B .C =
ASEIA, W B 25 WM B N 10,20 .40 wg/ml, fil A
SN T, BFE 48 he FH PBS EIAANM 2 UK,
AT, FEEEE S min, TEIEH RN 100 wl
HIEUR, BIRYL 5 ~ 20 min, F KRB ik
FY, IR BT, W ORIR L 3 min, DL EBRAR,
I A B, e PR A, B T AN e
A
1.4 A X 2mhe R n NCI-H460 4a 64 A =

W15 77 00 [R) 25 A b B1LS AR K R U9 NCI-
H460 2153 A 1E H 40X BELLAN A (B .C =AML 5:
BB W % B 10,20 .40 pg/ml, A =45
Y4 b B E 48 ho AE EDTA F B BRI AL 40 M, il
PP AR, VR A0 B B R 5 % 10°/ml, BT 1
HIA Annexin V-EGFP K PT 4t i =20 A ARG,
AR Lvsis T AR 38T .
1.5 Casepase-3 #& X 7| &AM caspase-3 &M

W15 75 00 b ) A5 A kb BLS AR K R IR NCI-
H460 N4> AN X B AT A (B C =S4,
Fis B 25 2 10,20 .40 pg/ml, A =525 4H
F1, 0% E 48 ho FeillE pNA( p-nitroaniline ) il
2k o BRI A S50 2 AN B ZH A9 NCI-H460 41 g
BEE 2 R 4L SR . 600 x g 4 C B 5
min, WCEE LML, /N0 W B 38, B P VA 20 i



SRR, 2. ARH-T-IMFLAM G NCI-HA60 2 A i3 5 Sz AL . 501 -

Wk, PBS eV 1 K. [RIRTIRS BIE S 1% IR E 2 x
10° ZHAEANA 100 Wl 2245 19 LE A5 I A R4 e,
BUUE, VKB 2% 15 min, 4 °C 16 000 ~20 000 x g
B30 10 ~ 15 min, $8_E I #8210 vk 1008 1Y B0
i, B s RE 5 A Bradford 3058 28 M, IR
5 KGN caspase-3 G P, S In G I 2% wik , B 4
XFHRAANA 90 wl, SEErAH A MA 80 wl, FEANAFMIAE
i, 18 24T AT . BESE FIA 10 wl Ac-DEVD-pNA (2
mmol/L ),37 CHWEE LR, MAE D50 FESRET Do I8
R AX M D,y , BIEER Y caspase- 3 #1074
[ pNA 7242 0 6% 5 o Ao [R) b o il 2 04 X6 e T
SRR S A A T 2/ pNA
1.6 %itsan

BHELL x + 5 o, R H SPSS13. 0 Gt it # 4 ik
1T F I, P<0.05 8 P <0.01 £XRERHLGIHF

2 & B

2.1 HA2F ik LA NCI-H460 2m i3 78 o 49 4]
SRR LT K 4 M i 8 NCI-H460 41 i (4 41
PRI UL 1o 4 FE 40 1) 25 55 8 I - Jh LA
i [ R B A G, il 25V FH B[] A 228 4 RS I -7
FLURE BN, 4 REL S ZE 10 S s . [R]—
JIEL e 2L v A P B ) S A 400 o] e o 1 o
(7] — i [, it e 2L o B 3 s, 0o 3t 14 vy
B, B S R 3o L RD R R AR P
NCI-H460 409 5#( P <0.01 ),
2.2 #ReF i FUAE A JE NCI-H460 20 i 75 A &
BT Y €8 5 0t 2F W i W58 R B, X R4
NCI-H460 20 1 i B 45 5, 5640 R B4 il -, 4
JHO5E B A A M BT B S, 40 AR A R A%
J35), An s SRk A B (BT 1A ). 10 pg/ml
FREF- I FLAEFH 48 h J , NCI-H460 40 il S E A KL
W), BB (B IR A% Gt B A R R AR TAZ I T
05, TR AR B 1B );520 pg/ml B R T FL
YEH 48 h J& ,NCI-H460 4 i k% 54 i Ay ip e, A% 0 A
FANAFERF R ACE 1C), #ERFSAEFmEL T
%5 NCI-H460 41T,
2.4 ATk $LAE A JE NCI-H460 m i eh A =
Annexin V-EGFP/PI X 4e 4 J5 , it =X 240 A A A
I NCI-H460 4RI T2 . Fh T B 300 0 T 40 Jf AN IR
FYAN 22 kg Fr ST 0 T 200 b 4 i Ok, EOKS A 2 A
TR BRI T3, A 2 s, BPEXT B 4] NCI-
H460 ZHIAT- % N( 12,87 £0.72 )% , FHT- i FL
10.20 .40 wg/ml YEFH 48 h J5 NCI-H460 4 i )i T

S 45.23 £4.30 )% (54.14 +3.09 )% ( 61.
57 +7.28 )%( P <0.01 )., Z55R4ER, Bzl
755 NCI-H460 41 a8 1.

x1 ZBREFHILX NCI-H460 ZHAILEAMEER % )
Tab.1 Inhibitory effect of Brucea javanica oil
emulsion on proliferation of NCI-H460 cells( % )

Brucea javanica Inhibitory rate

oil emulsion

(py/pg-m™) 24h 48 h 72 h
2.5 17.13 £1.55 47.57+2.46 70.86 +1.40
5.0 20.50 +0.94 48.88 £0.47 74.35+0.72
10 22.02+1.74 54.32+1.48 78.54+2.09
20 25.51+1.65 58.96+1.74 81.31+0.31
40 35.02+4.40 60.63+1.28 90.16 +0.71
80 44.95£1.77 65.34+1.49 91.07 £1.60
F 63.06 56.74 128.54
P <0.01 <0.01 <0.01

a o
o, °» -
% @ , | 2
' 1 { e o
e : ) 5
. 4' of N

1 78ABFimZL1E M E NCI-H460 48/E
RAFHSE( x400 )
Fig.1 Morphological changes of NCI-H460 cells
induced by Brucea javanica oil emulsion ( x 400 )
A:Control; B: 10 wg/ml Brucea javanica oil emulsion;

C: 20 wg/ml Brucea javanica oil emulsion
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Fig.2 Apoptosis rate of NCI-H460 cells after treatment with Brucea javanica oil emulsion as detected by FCM

A: Control; B: 10 pg/ml Brucea javanica oil emulsion; C: 20 pg/ml Brucea javanica

oil emulsion; D: 40 wg/ml Brucea javanica oil emulsion

3 3t i
LI p N S R Y i S R S VAR R

PEMEE 2 o ARk, TR I 9 2 9 SR K AE
RAFFEET R . H BT I RA T DL FAR B AL
7 B ARST 25 D7 o0 3 (BT ALY ) B VR AR
AR, = E S0 A I A AP R A A e . I
T FLBE AT b R VR AR LA B SO R A 0 A
SBE P VE T S ST S SR S R L KT i
S ORI B A A R P, T G B/ 4 e g A
— B MR R X A 2 i 9 00 ) ) B G
Y FIAILH 16 A DL 4

A 5% W5 -7 2L A4 S0 Xk N K 240 i it 9
NCI-H460 20 py v ], IR R A AL . 45
WL AR FLAE R S RE i B B Al NCI-H460
20 60 4 14 5, 3T LI 1 P S TR] %) 28 K A B 7 L
VAR JEE P 388 T G o 4 P 3 34 34 i, EL AT B[] R
WA, 10 we/ml F3 0Tl ZLAEH 48 h J5 NCI-
H460 411 i34 58 9 1 588 52 50% ,40 pe/ml #5407
HFLME 72 h 5 BEFE A 258 8 90% o

Y0 8 T SORRAR P Al M B T, 5 S R 4 i
PR K LA T AL (%) ISR 3 AR I AT 5 1) o
Jri . WFFE BB Ik FL T LA SR b g
J82 4RI Jurkat ZH I Az K562 4T, AWF5EH,
AN [) e B A9 B 7 i FLAE ) NCI-H460 40 48 h =,
NEL ) NCI-HA460 4 i 42 P G o i Bk 2R L i 4 T #%
I, 24 A% 31 20 R 2 S B0 (BT IR S5 0 T T 2
2FARME . AL EL NCI-H460 41 A 75 5
PAT-AVE R, 457 A5 B0 73 2L o] 68 38 2o 375 5 40 it 0
-3 ] NCI-H460 4fl fg 3954 . Annexin V-EGFP/PI

XU 75 10— A5 UE SEAS [ e B S AH 3 LA 48 h
J& ,NCI-H460 408 T3 535 °0( 45.23 £4.30 )% .
(54.14 £3.09 )% (61.57 +7.28 )% , B W&
A UESEAS ANy FLiE 1 175 5 NCI-H460 4 it 4
TR HE 5

Caspase ZIEFEA T 40 LA T2 1 78 i 4 JE
FHEAEM T, HP caspase-3 & T4 MR Ay
—Fh T R T AT T, 5 DNA KiZY
ety JR 5 AN T2 /MATE i 567, Caspase-3
FEIEFRAST ARG R Y U A 2 T IS b, I 0%
P 5 E 78 20 M % A R T BT 1 AR Y caspase-3
H RN KW 5 R0 4 /N S0 6 2 K, S84 ik A 7 1) D ol
ML), e X ST ALRh, R
e B A RH M FLAE FH NCI-H460 40/f1)5 caspase-3 [
TEPERI SR, caspase-3 16 P4 22 ¥ AR M L TH B 95
FFS AR M FL5E S NCI-H460 40 M8 T A ML a]
AR TR caspase-3 BEE MR T SZIMY -

25 LAk, A9 0 17 3L AE 98 1 1 NCI-H460 4
MR 5E I 5 S A T, BLIOE caspase-3 BT P&
FREFIhFLES NCI-H460 41 T ARtz —.

[ % X )

(1] ZaRut, pas, BUEIR. 29007 0l ZLICA T I 1 1 5 iR 7
FatEN K 68 BT ROMEE [ ). W EES:, 2009, 2009 ): 14-
15.

[2] A, WSO, BSDM, 5. TG00zl 20 18 i v VR
MM R R 54 B [T ). VTP EEZh, 2010, 3( 21 ): 45-
46.

(3] FERI, XUBHHE, FhOH 5. A 00F al 2L & U AR 2 1R T 47
Mt BT AR [0 ). TP EREEZY, 2009, 16( 11 ): 242-
244.



SRR, 2. FGAR T FLA0 Gl NCI-HA60 20 o ) 3 58 K AL . 523 -

(4] SREFE, #EmT. AR FLEA /W6 T Hh i 1 Fi 51 iR
JE [ T] BACHRPEESS A4, 2010, 19012 ): 1464-1465.

[5] T, EmN. BTzl B A /N R BT R E T 244 A
PEBEANR s 32 41 [ ). hEEAEA SRR, 2009, 29( 14 ):
1839.

(6] ZELib, M08, T, 2. BT SUIT s bk 54 i
IR YT IR & Pk R e BRLZE [ 0 ). TRl SE b 550 IR
2010, 23(2): 146-148.

(7] W, Dy, %3m0, . SRR 2L & S0 SiHa 41 MY
L0 E R AR T 453K, 2009, 16(5): 494497,

(8] REE. MARFhFLH: SR A BT IR T 5 895 07 5500
[ 1] WoRfESEEEZY, 2009, 5(6): 95-96.

(9] #i#z, 40, Y, % BETmILES RS TR
eh g AR N A A T AO0ER [ D ], PUJITBE 2, 2010, 31(5):
590-591.

(10 ] JEusAS. T340, Ay s A —F-3i L FE SRR 7 Hh I 0 e e
g 86 il [ 1. SEHIMREZRA, 2007, 22(2): 172-174.

(11 ] 8ART, . BIR-FlFL RIS EP 7 697 M/l
Mt G R ZE [ 1. W& R AR 245K, 2010, 15(9 ): 1233-
1234.

[12] B, TR, ZTZE. BNFmpl s S5 e 40 182 J - &
FeHLHIaRn L0 [ 7). IR R s 55T, 2007, 13(5):
432433,

[ 13 ] #4670, sktlig, o4k BA0FmALAES: Jurkat 41BN T- K5

FLLAGERNMEER [T ] Wil g Ees &4, 2007, 17
(7): 400-402.

(14 ] 29, 2, skueh. ASRT-IMELAE S AR K562 e 1
Loy FHLRIR SIa g [ 1] EPRIR=#24, 2006, 33(8 ):
637-639.

[ 15 ] Hirata H, Takahashi A, Kobayashi S. Caspases are activated in a
branched protease cascade and control distinct downstream proces-
ses in Fas-induced apoptosis [ J ]. J Exp Med, 1998, 187( 4 ):
587-600.

[ 16 ] Cohen GM. Caspases: The executioners of apoptosis [ J . Biochem
J,1997,26 (Pt 1): 1-16.

[ 17 ] Hengartner MO. The biochemistry of apoptosis [ J]. Nature,
2000, 407( 6805 ): 770-776.

[ 18 ] Wickremasinghe RG, Hoffbrand AV. Biochemical and genetic con-
trol of apoptosis: Relevance to normal hematopoiesis and hemato-
logical malignancies [ J]. Blood, 1999, 93( 11 ): 3587-3600.

[ 19 ] Donald D. Mitochondria: Releasing power for life and unleashing
the machineries of death [ J ]. Cell, 2003, 112(4 ): 481490.

[20 ] =ik, vredde, SREMP. Hspoo HIHIRHT AR B RIS HI260
AN T B [ ) ] b E 2B E AR, 2007, 23( 11):
1419-1424.

[WeFsEH] 2011 -07-25 [fEEIB#] 2011 -09-12

[AxmE] = S

< <

< <

- BHEhs -

P53 FEFERKEIESRT RNA 25 P53 TiERNERB T 2N

P53 JE— AT E R MR NI SE ], YA 32 B R, P53 4 AR5 AR A HF HLEL SRR AL S — RS, 51HE DNA
B A0 0 30 LV S A L T A5 A 2 AT, DT 244 40 J 35 PR 1) S8 3 Pk L AL PS3 4l R SE R 4 F LA M ARTE 2. 18
SCYEH K AR IR SRS RNAC lineRNA )R MR P53 2 e 2 5 R SR B i vz il

HRTZEMZLE B RN &I T 1 000 £ lincRNA , 3% 46 lincRNA #EALAE R RST , i A 24 Y td B R I T
VER . YE&imiE 2 AN TR ME PS3 BUSEIRAR 2 /s BRUVE IR 4T 4 40 H3( mouse embryonic fibroblast, MEF )1 iti 82 41 il K-ras,
PIAR T LI 11 4 lineRNA 955 RIS L AR T PS3 (19, FEFUN A 25 Wow, T30 lineRNA-p21 J5 2 (i [ A 4 P53 il
FJLE A B 3L FEE 16, TERA lineRNA-p21 78 P53 ARA; 55 5 W 115 518 i b &2 FEII ] T I9/E o LineRNA-p21 T35 RERY
SRR TS 7, TR 20 JE B I TE R0 5 AH S, 3 605 lineRNA-p21 J5 2508055 2003 7 AR gEgn i . it AR ZARICHY lin-
cRNA-p21 15 RNA pull down SZ5, 28 B 45 2 12 7 M 28 U AN — 4% 85 1 KhnRNP-K, I H & B lineRNA-p21 5% (1 778 4>
HAFMRAES haRNP-K 454 o HIXF 41K lineRNA-p21 J741, 3 RIXZES & T HIAREA SO0 E S AEM T, T3 hnRNP-K )5,
KIEAYE P53 A1 lineRNA-p21 e [G] 3041 A9 4 8 & A= B BEL A, SIERH hnRNP-K 25 T P53 Fl lineRNA-p21 T I35 B A 400 il 48
o R B hnRNP-K fig-5 48 JH 4340 25 ) A4 f3 30 7 X254 (B T3 lineRNA-p21 J7 , hnRNP-K 25 25 T SH0461 2L K 55 3
FLEERIAEST ,IEW lincRNA-p21 /5 T haRNP-K 5 H B G 31 F X A4 4 -

25 BT, 440 DNA 32 23050, P53 BE4E-4 2] lincRNA-p21 HIJE 31X, 1% 1L 3 lincRNA-p21,3% RNA 5 hnRNP-K
455 5 RERR S M 25 5 3 B B B JR 3h 7 X, T B0 S S R 054 5% 32 B, DT S 0 AR T, 4R 40 i 32 PR 40 19 S8 2k

[ #8752 Pk, MEPEIm fF . Huarte M, Guttman M, Feldser D. et al. Cell, 2010, 142( 3 ): 409-419. ]



