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[Abstract] Objective:To explore effects of PI3K/mTOR dual inhibitor NVP-BEZ235 on proliferation and apoptosis in
nasopharyngeal carcinoma (NPC). Methods: We treated NPC cells CNE1 and SUNE1 with NVP-BEZ235 in different concentrations,
MTT assay was used to detect inhibition of cell proliferation by NVP-BEZ235. Inhibitors-induced apoptosis in NPC cells was
evaluated by propidium iodide (PT)staining assay,4”,6-diamidino-2-phenylindole (DAPI)staning and Transferase-mediated FITC-12-
dUTP nick-end labeling (TUNEL)assay. Western blot analysis was used to detect the proteins of PI3K/mTOR pathway. Tumor
xenografts were established by injection of CNEI cells into nude mice to observe the growth inhibitory effect by NVP-BEZ235 and
effects of the inhibitor on PI3K/mTOR pathway and apoptosis in vivo. Results; (1) NVP-BEZ235 selectively inhibited proliferation of
NPC cells rather than normal nasopharyngeal cells. @ NVP-BEZ235 selectively inhibited the phosphorylation of PI3K/mTOR
downstream signal molecules. ) Exposure of NPC cells to NVP-BEZ235 resulted in G1 growth arrest and significant apoptosis. @ In
CNE1 nude mice xenograft models,orally NVP-BEZ235 efficiently attenuated tumor growth and shrinked tumor volumes,and induced
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apoptosis through blocking phosphorylation of PI3K/mTOR downstream molecules in vivo. Conclusion: NVP-BEZ235 selectively in-

hibited proliferation of NPC cells and induced apoptosis through G1 growth arrest and inhibiting the phosphorylation of PI3K/mTOR

downstream signal molecules both in vivo and in vitro.
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Figure 2 NVP-BEZ235 inhibited the phosphorylation of PI3K/mTOR pathway downstream molecules in NPC cells



5536 5455 5 ) W % JEEEE, R 8,45 PI3K/mTOR #HI7] NVP-BEZ235 RPN 4 N SRR AN A8

2016 4£ 5 A AT [) ). B A E R R 2= 2= R (A AR 2E M), 2016,36(5) : 569-576 - 573 -
A Ctrl NVP-BEZ235 6 h NVP-BEZ235 12 h NVP-BEZ235 24 h
> g & g
= Gl 43.1%| <] Gl 527% | Gl 622% | Gl 70.9%
S 163% §£7% Gl 182% Gl 13.3% ZL?‘V Gl 9.0%
2. ) 4 i ‘0
k *1,023% G2/M29.5% 182% G2/M 19.1% G2/M 17.9% 13.8% G2/M 13.8%
37% | ™ 2 50 ¥ | L
T g 11.0% 19,1% 439 U
0 FL3Lin 10230 FL3Lin 1023 0 FL3Lin 1oz 0 FL3Lin 1023
B Ctrl NVP-BEZ235 6 h NVP-BEZ235 12 h NVP-BEZ235 24 h
o wy ) ol
& & & &
| Gl 444% | <] Gl 528% || Gl 64.0% Gl 68.9%
S 21.7% L. S 22.0% S 129% | - S 10.2%
444%  G2/M 28.9% 228% oM 17.3% Ghow ~ G2/M 158% 9o GM  144%
o 15.8% 14.4%
SUNEI | AL ) | 10.5%
o " 1023 To23 0 ' 1023 0 1023
C FL3Lin FL3Lin FL3Lin FL3Lin
80 - D g0-
® ok & ok
60 4 Curl T 60 4 ) T
~ _>':<- =
< 401 T § 40 A T
T T
201 20 4
0 T T T T 0 T T T T
Ctrol 6 12 24 Ctrol 6 12 24
ALBRAFE] (h) AL ] (h)

A:NVP-BEZ235 43 CNE1 4ii/f 6~24 h 41l 230 Hefil | 3 IR 42 S8 it AU3R E B NVP-BEZ235 4b 3 SUNE] 411 6~24 h 41 Jd
LB, 3 R EE S AR R C:NVP-BEZ235 A3 CNET 4l 3 YREEH G1 128k geit |, SR LA, P < 0.05, " *P < 0.01(n=3);
D:NVP-BEZ235 4b3# SUNEI 4iiffd 3 RS2 G1 IR ARGET A, SXTIRAL AL, "P < 005, *"P < 0.01(n=3),

E 3 NVP-BEZ235 %5 G1 HiZHBa EHARE S
Figure 3 NVP-BEZ235 induced cell cycle arrest in G1 phase

HREIH T G1 BRI 2.3% 1Tt 35.1% , 7E
SUNE1 4iffar, 4iMaddT %M 2.2% 1-F+5] 39.9%,
FRR AR BT DAPL et 24 h F1 48 h, 4 52 %
5, BER BRI E R, ] UL A% H B R A AZ ik
46, Je e IR, sk g (U B A Y R TR —,
SAZRERE BN/ IMA I 200 RS Py f. 4%
(K4),
2.5 NVP-BEZ235 #7#) CNE1 2% R A5 MM 75 09 £ K
W RSN IR B N BT CNE 41 R 204 R
RNTE B P RS AR IR |, S8 )5 45 T NVP-BEZ235
B b3 25 B R NVP-BEZ235 BE6% 5 3540 il i
AR, R R 0t JT A5 ek e (A B B ) o i R
NVP-BEZ235 25 mg/kg ZH IiiRs A K 2% 4 38.5%,
NVP-BEZ235 50 mg/kg #H Jifr 983 A4 K 410 1 R N
65.1%, WA E AL BRZH 5 iR 0T BRAEAH L B A

F2e ( 5A), AR AR e B TR A AR
NVP-BEZ235 25 mg/kg ZH g A= KAMHI % 429.0%
NVP-BEZ235 50 mg/kg ZH g A= KAM I % 461.3%
TR 751 e A B 25 9 ) 6 R 2 s R o LU O
25 (Kl 5B),
2.6 NVP-BEZ235 /£ 4% W 7 4] PI3K/mTOR 45 5
LGS

BIA M AR T A S, B R EUE
NVP-BEZ235 25 mg/kg & 50 mg/kg 411 MR 414,
LA BEALAER 2 AR RR ERR IR A4 bz, R A s
I 28 HUEFT Western blot #0455 s |
535 B4 e, NVP-BEZ235 A0 FR (1) g 21 21, PI3K
T AKT.GSK3B &% mTOR T i P70S6K 4E-BP1
(IR T4 i 2 FRAR (1 5C) , %68 NVP-BEZ235 1&
RNACEIIH] PI3K/mTOR {55 #%



536 455 5 W

- 574 . Mo E B K 2016 -5 H
A Curl BEZ235 24 h BEZ235 48 h B
g 3 8
- sub-G1  2.3% sub-G1 27.5% — sub-G1 35.1%
G
CNE1 44.8%
501
REC OCNEI %
b 40] WSUNEI * k
—~ sk sk
0 Y k ) xR 4 o
0 FI3Lin 1023 Fl3Lin 1023 Fl3Ln 1023 £ 30
&)
a & = < 20
sub-Gl  22% sub-G1 23.4% sub-G1 39.9% | ©
49.3% 1 1 101
SUNEI 1 Argen _
F Y359 % [ -
22 % Crl 24 48
] | AL FRATA] (h)
0 FI3Lin 1023 0 Fl3Lin 1023 0 FI3Lin 1023
c Curl BEZ235 24 h BEZ235 48 h

CNE1

SUNE1

A TGN sub-G1 B AIME LE AR R AN T, SEE B A 3 K (n=3) ;B: NVP-BEZ235 i3 S W% CNE1 A1 SUNEIL 40 1-583 T

8, G AL, **P < 0.01 (n=3);C. DAPL ZL iGNNI IH T,

4 NVP-BEZ235 %S BIRE CNE1 #1 SUNE1 4HAEE =
Figure 4 NVP-BEZ235 induced apoptosis in CNEland SUNEI1 cells

2.7 NVP-BEZ235 Ak W F 2 fe A ==
S B AL 3 e 4l 21335 T TUNEL 52
L O S e R e o s 1 R SR
7R, NVP-BEZ235 25 mg/kg 1 50 mg/kg Y90 37
SR T, FIIAHEII TRk 38.2% F1 52.9%,
XA, A B EER,

3 it g

B TR g 2 T L DAL A Sk S R IR, 2R
H ORI E AR VIR S S 85% 70
o BT — BRI R EF B A~V R E T
5AEAEARRAN 30% 2540 . UGS R Wiy 3= 2 i ]
SRR A R R A 5 A% | [ s R 22 s MR 8 T (1R
g , AT A — o U O ARk 2 kYT
RGO IR YT W 1) S5 s | 2454k y7 LA CDDP i &

AP 25, (B80S R CDDP i 24 [v) R sl i 28
H 8 PIBK/AKT/mTOR 15 553 [ 7 S W 93 P il
S RS o PR R VT AR TR L FRAT]
N BT ) PIBK/mTOR X & f ] 7] NVP-BEZ235
Ab B ST g A0 M R AR RS AR BT & B NVP-
BEZ235 AN AX £ 1 o4 41400 i) 5 Wi 95 40 i 3 g K
PI3K/AKT/mTOR N5 5@ (El 1.5A~C) , 1fif H.fig
% 5 | e S A 2 L G 1 SARHL W (11 3),  [RI B, NVP-
BEZ235 i v ATEIR N AMFE S S R Es A 1 (18] 4
5D), 4T, ASCIN NVP-BEZ235 EA AERIA
I BRI 4 R A A

#U ) PI3K/Akt/mTOR B4R T 15 538 % LA 2
1R I B TR AR — LR S A B A ) A T I 1
FEATER , SR, 1 X 31X 2 A B — ARl 50, A2
SHEGR LY294002 U AR MHATEY), KRR



536 &5 S W

¥ O% R, R 8,45 PI3K/mTOR HIHIF NVP-BEZ235 {4 N &N S 4n s

20164 5 J1 AR AT ). HT BRI 2 (FLARPRPIR) ,2016,36(5):569-5T6 $I75
A 3000 Comrol B s Control mm
-BEZ m i ;
2 2500 +BEZZ35§50 @ké? 5 4 =
£ 2000 w3 = BEZ235(25 mg/kg) . “ .‘
% 1500 * ﬂj';j 2 oy : ; .
= oo . Eﬁ 1 | | BEZ235(50 mg/ke) R 00 | @
= 500 0 ' '
W 25 50
00 3 46 8101214 16 18 20 o BEZ235(mg/kg)
AbERRFE] ()
c = BEZ235 D
= (mg/kg) 60 7 * &
E ——e8 T
S 25 50
———— p-AKTSER473 504
. X 2N § 40 1 -T_
- p-GSK3B ﬁ 30
- = 20
— p-S6K =
10
D e | S6K —
- S64F BPI 0 ' '
i p-4E- o 25 50
et w BEZ235(mg/kg)

A ARYE PR AT B0 R AT B LS, *P < 005, **P < 0.01 (n=6);B: MRyEMR F A A 2 FIxt B4 He#, P < 005, * P <
0.01 (n=6);C: NVP-BEZ235 7E{& MMl PI3K/mTOR Fi#sr TSR Ik (n=3) ; D TUNEL A6 0 J5L A7 4 it 98 TG 3118, X Bl Lk, P <

0.05,"*P < 0.01 (n=3),

E 5 NVP-BEZ235 7E#R R ME T B b & 1
Figure 5 Antitumor activity of NVP-BEZ235 in nude mice xenografts
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