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ABSTRACT Objective: To evaluate the inhibitory effect and possible mechanism of y-tocotrienol in combination with ATO on the
acute promyelocytic leukimia cell line NB4. Methods: NB4 cells were treated with 1 wmol/L ATO in combination with different concen-
trations of y-tocotrienol (15, 30and45 pmol/L) for 24, 48, 72h respectively. The proliferation of NB4 cells were tested by CCK-8 assay.
Flow cytometry and Confocal microscopy were used to evaluate the cell cycle and apoptosis of y-tocotrienol in combination with ATO
on NB4 cells. The activity of Caspase3, 8, 9 and the protein expression of c-caspase-3, Bcl-2 and survivin were evaluated by Western
Blot. Results: ATO in combination with different concentrations of y-tocotrienol significantly suppressed proliferation on NB4 cells. The
cell cycle arrested at the S phase, The proportion at the S phase from 38.21 %+ 2.99 to 50.31%% 5.03 compared with 1 pmol/L ATO treated
cells. Various apoptotic assessment assays have shown that combination of ATO and vy-tocotrienol significantly induced apoptosis in a
dose-dependent manner in NB4 cells.The cell viability was 82.27%=* 3.16, 66.97%* 3.17, 12.63%* 2.66 in NB4 cells treated with 1
pmol/L ATO and in combination with 15, 30 pumol/L vy-tocotrienol for 48 h, respectively. In addition, caspase activity assay and western
blot have shown that ATO + vy-tocotrienol induced apoptosis in NB4 cells by activation of caspase-3,-8, and-9. However, y-tocotrienol
had no significant effect on Bel-2 and survivin expression. Conclusion: These data suggest that y-tocotrienol as a poten- tial, new support
treatment for the APL patients. Moreover, caspase-3 could be a promising target for y-tocotrienol in an effective method of chemopreven-
tion and chemotherapy in APL patients.

Key words: y-tocotrienol; ATO; NB4; Apoptosis; Caspase-3

Chinese Library Classification(CLC): R-33; R733.71 Document code: A

Article ID: 1673-6273(2018)05-812-05

*EATE  ER A RRIEIE A H (81402666 ) ; H E -5 T 135 H (2015M571447 ) A T4 115 3 4101 H (Z214150)
W IR R R R BB 2= 95 9E B0 H (2016LCZXA47)
VEZ A 250 (1982-) , Lo, W WF58 A 0, RIFSE 5, B9 1) B P s M R A i
E-mail: 396510083@qq.com, HLif : 13946094066
(ke H1:2017-12-06 4557 H . 2017-12-28)



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine VoL18 NO.5 MAR.Z2018 - 813 -

YN

]

o}

SRR IR (Acute Promyelocytic Leukemia,
APL)JE DL t(15; 17) Rl & £ PML-RARA 2 Wil 4l | ik 2%
A ECFE: L I A7 RAREAIE B — AR ) 2 P B 2R 1 I o ST At
fi& (Arsenic trioxide , ATO)YE NIGYT APL 1)1l PR — £k 254 B A5
T RIFRRITRCR . (BRI YE RS Bt 25%) , HG R I
FAMA BRI S T AT 0438 63 o e e (I A R AN R
SR, 3873, 2 M AR R I R I Y DG R 3R

A2 F = H i (Tocotrienols, T3) /& 42k £ E i— MK, 5
A= & W (Tocopherols, Tp) 1 X JI4E T4 & =Ml B4t 1A =1
AMBFIEE, XRE TR =R ER LT AET . 4F
TG A T RORER KL, AT T, B VAR B R A
W WA T IR AR RS & A B = 0 A AR i AN [
Fh Z RO L B FIAS [ ZH 20k U5 1) 92 40 B (48 9 , 2L AR
Y VBTSSR S B AT I A RS R
ToRPERR, BXTIE R A - T B SR ER . 1ok, B
B I A 2 I BRI AR [ B A R R R

AHFFE L APL 4lffIRE NB4 4 B RS SGAR A BF5Ty-
AT AR IR A T B B A 0 4 PR A 25 5 Sy
FHLE, DU R ERBTIE 259 i T & RN, TR AL S 25440
K& AT = B YR IR T & AR 2

I bR i

1.1 #4

LLL KA y-EF = #B(Cayman) AR (JH283K) R T
Fr 355 £ (BD) , 4t A Jal 314G 1255) £ (BD) . CCK-8 125 (H A
[, R - REAFRFr S HEE AR (cysteinyl aspartate
specific proteinase, caspase) % P & (B = K).Cas-
pase-3 Fi{& (Cell Signaling) B ik [ 40 i 557 -2 (B-cell lym-
phoma-2,Bel-2) 4 {4 (Cell Signaling). 4z ¢ % (survivin) $i {&
(Cell Signaling),

1.1.2 g0f SRR i 4 Btk NB4 S R R RER
2R — R B MR L S = SR, A S 1% HHHEER .
10% Ji54F 113 RPMI 1640( Gibco A #)) i35, T 37°C 5%
CO, FEFEFa TR AL

12 Ak

12,1 MK AME  INB4 400, FHE 10%0864 14
) RPMI1640 ¥5F2 M B AL 5% 10° 4> /mL Al , M E
96 FLAR T, AL 5% 10° P ZEML, B5 52 7, BEARIK B 1 wmol/L
ATO F 43 5124 0.15.30.45 .60 pwmol/L fy- A4 F =4
MRS, BRI R AR 5 A PATEL, I3 1% S EEE I 0] IR ZH 0
254, B 37 C 5% CO, B3 i35 24 .48 1 72h )5, 4L
JIA CCK-8 %% 10 L, FEAHIRI S N 4ksedi o 2 h, FIBHRAY
(450 nm) I & £5-FL AR (OD)YE.

122 HHEEARNE  NB4 4UiiEfh = 24 fLikh, &AL 1%
10° 4~ 40 g ,1 wmol/L ATO Bk & v- A= & = & i (0.15.30
pwmol/L) AbFRZHAY 48 h J&, WCAE NB4 41, BhfR+h 2% vl
(phosphate buffered solution, PBS) Y4302 F Eppendorf 45
i A 100 L () PBS, 4R IR i A %) 1 mL
TSR T0% LB, T 4 CRIEIR . PBS Ve, Jin 800 wL

PBS i s = . A 4 WL &% B2 i (Ribonuclease, RNase )
(3 E Jg 20 pg/mL),37 ‘CKIA 30min, [ 4H AL A PL
YL 100 WL, WA 96 WL Y PBS, 2 iR kEE Y% (4, 15 min, 3
FCHH LS 2 240 A ST 0
123 FAXRERMENZMEAT YL | pmol/L ATO
B4y 0.15,30.,45 wmol/Ly- £ & =M 1E ] 48h 1) NB4 21T,
PBS 2% Mk 2 W E B 5 AL 2 1 V(Annexin V) 10 pL,
#E'G 20 min 5, PBS ZZ R YE 2 UG A BT IE (Propidium,
PI) 5 pL, #6HLRAE BB ML 4 0d Annexin V/PL XYL
NB4 4B
124 RAMEMEMMEET  U4E | wmol/L ATO K4
0.15.30.45 pmol/Ly- /£ & = /& H 48 h (1) NB4 4il iy, PBS
ZEPRYE 2 K, PBS i EE S A Annexin V 10 pL, 5%
20 min J5, PBS ZZ #hi i 2 ¥R, 200 wL 1 Banding 28 ik i &
JEAA PL5 pL, JizCAnpa (e m4niE T 1x Banding 220
FEJFIA PLS WL, i A AR T
1.2.5 caspase iR FIE M Caspase i&ME  ULEE 1 wmol/L ATO
G 30 wmol/Ly- £ F = IR E ] 48 h (1) NB4 4fiffd, it AZY
R, B UIVE , vKIBZ4# 15 min, 4 °C12000% g B5.0» 15 min,
B3, A Caspase-3 i 4 )i #) (Ac-DEVD-pNA ) ,Caspase-8
A (Ac-IETD-pNA) Caspase-3 i faJiE 4 ( Ac-IEVD-pNA )
T 37°CHEE 120 min, EARGNE A405 FITOLE
1.2.6 Western Blot AT HHXEARIE K NB4 i fi4%
FhF 100 mL 53Rk B9 1x 106 40, 3557 24 h J5 4k
1 wmol/L ATO K ANFFIE Y v- A= =M W EE =i e 48
h, WCAEANN, Jngnp 2R 4 ‘C 4% 2 h, 12000 g B0 15
min, BB e A A AR AR S pe/pl. & 12 %
RV TR BE S Uk o B8 1 I, & 1 %/ NI R
i TBST,37 CHH] 1 h, Z5afEdifk Caspase-3 . Bel-2 #1437
‘C2h, ZHi 738,37 C1 h, G PEBERR R AR iC W (0, 507 BUARAR
ST HRDGRBE
1.3 Gt

SR FH SPSS 13.0 BAF#HAT R0, T BokkR 4
PR FRIRN , 2 R 25 7 R 7 2250 T AT AL 3, P A ) L 3%
K H SNK-q f40, LA P<<0.05 FoR 2 5 A RIT2HE X

2 &R

2.1 y- £ B =G EE S TR ERRT NB4 20 A A9 1 58 B30 546 F

CCK-8 5B R (i 1 Fi7R): 5 1 wmol/L SV A ARI
J1 2448 F1 72 h J5, BE y- A H =M RO (15.30,45.60
pmol/L)RYE T, NB4 20 /fd 1% FE AR B Wb A1, 25 52 HAT GE 7
X (P<<0.05), BAT WY A sf ] - 70 S A
2.2 y- £ B = EEX & AR EAXT NB4 485 E HA R0 #20

SR AR (SO NB4 4 i Ji 399 53 Ai AT AS DU 20 B, 45
FIR 21 umol/L ATO i 24 ifa J& I BH# 72 G2 11, G2 01 HL A5
H118.35%+ 7.62 | TH%] 36.45%% 5.23 B4 JHZ5 AL 48 h 1y
NB4 4 g Jal o34 th B 04k, 2R A SRR A S 401, S )
LGBt 38.21%+ 2.99 FTHE) 50.31%+ 5.03, A, Hi=4
ARKINE] TS FHZ5 40P 48 h 5 SRS AT G1 I A5 i 1
W (AN 2 Jif7R)



- 814 - PDUREMESSHE biomed.cnjournals.com Progress in Modern Biomedicine VoL18 NO.5 MAR.2018

—— 24h
—@— 48h
—A— 7h

(%) uoneapjoid 22
3

1umolL ATO - + + + + +
y-tocotrienol( ymolL) 0 0 15 30 45 60

Bl 1 v- £ B = KBS AR XS NB4 1EHAIRM0
Fig.1 Effect of y-tocotrienol in combination with ATO on proliferation of
NB4 cells
7 53F884A( 1 wmol/L ATO)#HEE **P<<0.01,
Note: compared with the control( 1 wmol/L ATO),**P<<0.01.
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Fig.2 Cell cycle distribution in NB4 cells treated by tocotrienol in combination with ATO
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Note: A: Negative control B: 1 umol/L ATO C: 1pmol/L ATO and 20 pmol/L y-tocotrienol,
D: compared with the control , *P<<0.05, **P<<0.01.
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Fig.3 The morphologic changes of cells treated by y-tocotrienol in combination with ATO
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D: 1 pmol/L ATO and 15 pmol/L y-tocotrienol.
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Fig.4 The effect of y-tocotrienol in combination with ATO on the apoptosis of NB4 cells
A BAMEXTER;B: 1 wmol/L ATO;C:1 pmol/L ATO+15 pmol/L y- & B = & ; D: 1umol/L ATO+30 wmol/L v- £ 5 = /&) ;
5x$884(1 pmol/L ATO )48 EL **P<<0.01,
Note: A: Negative control; B: 1 pmol/L ATO; C:1umol/L ATO and 15 pmol/L y-tocotrienol; D: 1 pwmol/L ATO and 30 pmol/L y-tocotrienol; compared
with the control( 1 pmol/L ATO),**P<<0.01.

o caspase-3
80 @ caspase-8
0 B caspase-9
-9 60
S
=T S0
=5
T 4
3
§2 w
‘é’ 20
o LcE C
1 pmolL ATO = + +
y-tocotrienol ¢ pmoll ) 0 0 30

B 5 v- £ B = IGEEX S AN ERRT Caspase i& RIS IT
Fig.5 Effect of y-tocotrienol in combination with ATO on caspase
activation
iE: 5388 4H( 1pumol/L ATO )#gLE, *P<<0.05, **P<<0.01,
Note: compared with the control( 1wmol/L ATO) , *P<<0.05, **P<<0.01.

- T e p-caspase-3
c-caspase-3
— e —— p-actin
lumolL ATO - + + + +
y-tocotrienol(umolL) 0 O 15 30 60
My
S os
w
T 05
o
S 04
w 03
-
T 02
g o1
S o
1umolL ATO - + + + +

y-tocotrienol( umolL) O 0 15 30 60

R 40 A1 6 P I 2 0 S A A, SR R 0 i i
MRS I TR A T, LG NB4 g i JE SIRH
T G2/M I 5 AR5 e 240 ML 08 g A AL AR 3 28 5
SUIEAMOBE A2 . 3 S E Caspase ZX MK . 415 MAPKs,
Fas/FasL {55538 i 4 NF-«B {1k FH i i Ca* #4557
IR AR TR0, AR H AR ST 2 R A kLR
FLI I R — 2825480 IR RCR B3 . (HHA R RS 2k
25y, W RIS AN BRI RS T AT 938 a5 , B 0
MG VO RGE AR GE TN AR GE R | B Bk
F N E DR o PR AR BN RS2 R4 hIHCS 7 202 I
P RS A9 G B R 28 o I B o ) R SR 18 21 TR
FE R R BE IR RHL Lk JH ri) Job e 2 — 25 e iy i o9 A 5

Bel-2
Survivin
———— (-3ctin
TumolLATO - + + + +
y-tocotrienol(umolL) 0 0 15 30 60
120 0O Bel2
s W Survivin
g 100
2 80
0
oW
s 60
2
5 4
20
lumolL ATO - + + + L
y-tocotrienol(umol/L) 0 0 15 30 60

E 6 v- £ 5 =15 ENEE S TWARER X Caspase-3,Bcl-2, Survivin Z B #5200
Fig.6 Expression of Caspase-3, Bcl-2, Survivin in NB4 cells treated by 1 umol/L ATO in combination with different concentrations of y-tocotrienol
iE: 5XF884H( 1 wmol/L ATO )#HLE, *P<<0.05, **P<<0.01,
Note: compared with the control( 1wmol/L ATO) , *P<<0.05, **P<<0.01.
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