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Suppression of Amp activated protein kinase activity enhance the radiosensitivity of human nasopharyngeal carcinoma cells’

Lu Xiaodi + Zhu Xiaodong” +Zhao Wei .Qu Song + Liang Xia »Su Fang -Ma Hui
(Department of Radiotherapy sCancer Hospital of Guangzi Medical University & Cancer Institute of
Guangxi Zhuang Autonomous Region , Nanning ,Guangxi 530021 ,China)

Abstract; Objective To investigate the effect of Amp activated protein kinase(AMPK) activity in radiosensitivity of human na-
sopharyngeal carcinoma cells. Methods Human nasopharyngeal carcinoma cells, CNE-2, were treated with AMPK inhibitor, Com-
pound C(CC),for 1 h. Then cells were explored in X-ray. The expression of total AMPK (t~-AMPK) , phosphorylation AMPK (p-
AMPK) ,and MAPILC3 were detected by Western blot. The number of autophagosomes were observed and calculated by transmis-
sion electron microscope(TEM). Cells processed with CC were explored in X-ray. MTT assay was used to detect the difference of
two groups in cell proliferation. Cell apoptosis were assayed by flow cytometry. Results The expression of p-AMPK in CC group
cells were significantly downregulated compared to the negative control group cells(P<C0. 01), while no significant change of t-
AMPK expression were found(P>0. 05). The expression of MAPILC3 and the number of autophagosomes in CC group cells were
significantly decreased compared to the control group cells(P<C0. 05). Correspondingly,the cell proliferation rate in CC group was
lower than in control group,and the percent of apoptosis cells was higher in CC group than in control group(P<C0. 05). Conclusion

Suppression of AMPK activity could inhibited autophagy induced by decreasing the degree of p-AMPK, then enhanced the effect
of proliferation inhibition and apoptosis promotion in CNE-2 cells. The AMPK inhibitor, CC, can serve as an effective assistant
treatment of radiotherapy for nasopharyngeal carcinoma.
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£ {9 (nasopharyngeal carcinoma, NPC) & — Fit & 1 %5 |-
TR 240 0 A T e g AR B AR AT AR R
RITFBO IR T . BLBOT O WL A R AR,
NPC 20 G A7 78— 2 Ho 90 1% O 046 4 fa ™ L s it i 4R T ™
T2 7SR TR, BRI MR O 1 A 1 G CAMP-ac-
tivated protein kinase, AMPK) J& 4il il P 19 5 22 11 fig 12 8% 2 3%
it , & T LA Ot R B AN B P = 8 R IR CATP) 2K 7 19 A1
IR A WAL R R TS LIRS B AMPKEY . BF5T 2 BLE B i
AMPK (75 AL F2 B2 ] 14 58 M9 40 B 7Y B Wi Cautophagy) o DL fj
Rt Jf e 2 T 45 BRI 1 A A L 2R 9T 40 S %o
TRIT AR BT/ P 5, B bR S 25 SE R BT, AT e
S Z I 7 L [t ol = I AR N e S

AMPK $5 52 15 46 1 1 7 Compound C (CC) &b # A £ W J5
CNE-2 4 it , 46 I 240 At 1 wae R 25 9 A8 4k, 35 T B X Bk & AMPK
T AL 70 R ik B £ X CNE-2 40 J 1 A= 4 2% 4F F A4 7 AL
il s A 4 vE S MR TS S SR P AR AR SR I R R AR

1 #MR5F%

1.1 #%& A NPC CNE-2 40y 8 o =B} 2 B - % 4 ay B
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COR 72> w1 1 W5, BEAT K BE 43 B 434> 0h 57 58 30 &
23,

1.2.4 BHHBETFRHMETWE CNE-2 414 855,
0. 25% JFE 4 4k » 800 r/min 2.0 5 min, A J§ A 0. 01 mol
PBS ¥ 2 ¥, 306 3 8% PBS.4 C Ry [EE 24 h, FRH 1265k
iz PBS R G B 5E . 309 ~100% 2 5% i K Ak 31 (70 % 2
T 55 3 00 il I O SALAil ) » R S4B S B D L D TR IR XL
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1.2.7 MTT &M WX #8 CNE-2 40 g, J§ RPMI-1640
WA E R AN 295 2X10° /mL, Ph 200 pL/fL
FF 96 FLAR . W BE 5 CC A CC = &Mk N 20
pmol/L, XF B4 I A S8R FE DMSO, 5555 1 h 5.6 MV X 4k
RS, PR R (SSD) = 100 em, 7 48 & 200 ¢Gy/min, 96 fLk
197 FAL 2 AL FUmEE IR 3 AR MTT K4l , 55241 % 6
AEAL. BN 5 mg/mL MTT ¥ 20 pL, 4k 225k 5 3% 4
h. 3% W AL DMSO 150 1,37 CHEIEBFE 20 min &
WOkL . T REAL 1 E 49l 570 nm AR SREE OD A, 3
S5 Kb AL AN B M - A0 B T P = 825 41 OD 4/ % B4l OD
BIH X 100% . BAM 380 EE 3 K.
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CC b #J5  H AN P - AMPKe 5 %F I8 41 He 4 JC A 8 28 1k (P
=0.05), 1 prAMPKa 1) 2 57K 8 2 FER (P<<0.01) , WL
1A,
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ATP LA K 983 — Z 50 A0 0, DT 4 5 28 i P9 g &2 Fa
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CNE-2 41 g, 4% 5 v W K W B2 Tk AMPK [ 3 35 /K 3, B Zh 52
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AMPK B iF 46K ¥ 5 - CNE-2 40 Jif i (9 v B8 5 0 2080 55 . f. 4
B BEFR AR MAPILC3 /235 080K K B /N R TE B4R 1 U8
Ao FERCHEERE b — 25 R RO 4R IR CNE-2 20 g 4 M 8
PR T 1L AR A MTT Ky =X 40 M 2 AR K & 38, B AL
AMPK 715 Ak 7K F i 95 1 58 B 2 6F CNE-2 41 g 1 4 90 )
MPA TR HEN.

25 b TR L A S 56 AT 4 AMPK 3% 6 ) R CC 3l 5
5 RR b AMPK (¥ JE BT B IR CNE-2 41 g i B w15 L
MATHE T CNE-2 UM 7E 4T & T B4 T i s, B3

EFREF2014F8AFH 355 22H

YA A RE T B R S A T R NI S T
CNE-2 7 i3 % 805 i #08 s

£ % 30k

(1] TLris, 22, & W98 ik 10 25 7% B 12 W7 A o 1) F o fF R
LT, BRAR Bysg B2 2% ,2013,21(5) :1140-1142.

(2] Wk, LLAE . BB/ . 45, J5 vk 0 30 S MR R 0T 5 09T
LREVRIT AR AE AT LT . vh AR T S R 24 4% 3K, 2007, 16
(4) :241-244.

(3] Bk, sk 72 . i oR , 45. L B W 15 B A s 0T BURR v
BRRE GRS [T ], B 7 BE R R 2 24 41, 2010, 30 (3) : 620~
621.

[4] Gwinn DM, Shackelford DB, Egan DF, et al. AMPK phos-
phorylation of raptor mediates a metabolic checkpoint[]].
Molecular Cell,2008,30(2) :214-226.

[5] Mihaylova MM, Shaw RJ. The AMPK signalling pathway
coordinates cell growth, autophagy and metabolism [ ]J].
Nature Cell Biology,2011,13(9):1016-1023.

[6] Chen S,Rehman SK,Zhang W, et al. Autophagy is a ther-
apeutic target in anticancer drug resistance[]]. Biochim
Biophys Acta,2010,1806(2) :220-229.

[7] Kuwahara Y, Oikawa T, Ochiai Y.et al. Enhancement of
autophagy is a potential modality for tumors refractory to
radiotherapy[ J]. Cell Death Dis,2011,2(6) :el77.

(8] ¥l I, AR /NAR LB A5 5 4. A [l ok B — Wl TR 5 M 11 8 01 25
FO0 CNE-2 41 g [ W iy 52 mi LT 1. b [ 988 4 B A 2% 35,
2011,3(4):280-283.

[9] Fandi A, Altun M, Azli N, et al. Nasopharyngeal cancer:
epidemiology, staging, and treatment [ J ]. Semin Oncol,
1994,21(3) :382-397.

L10] 5 TR BB IR SCPE L 55 S WA R A8 2 A0 ] 1 %o 28 4R 24
JiL R Sh 4 1 e 2R 2 R AE B BIF 5 LD . I IR - S i ok 2y
$,2005,19(23):1068-1071.

[11] Yang L,Parkin DM, Whelan S, et al. Statistics on cancer
in China: cancer registration in 2002 [ J]. Eur J Cancer
Prev,2005,14(4) :329-335.

[12] Pearce AG,Segura TM, Rniala AC,et al. The generation
and characterization of a radiation-resistant model system
to study radioresistance in human breast cancer cells[ J].
Radiat Res,2001,156(6) :739-750.

[13] Mauthe M, Jacob A,Freiberger S,et al. Resveratrol-medi-
ated autophagy requires WIPI-1-regulated LLC3 lipidation
in the absence of induced phagophore formation[J]. Au-
tophagy»2011,7(12) : 1448-1461.

C14] JA S HR » A /AR X A L 45 W o 50 19t R S e 1 £ v
95 CNE-2 4il M bk 1 75 ) B30 LT 0. v A8 ik 4 B2 2 5 B
PR ,2012,32(5) :449-454,

(157 BRIRTE, 45 FHB L 25 5. — Bl 1R Mt V80 6 72 Job v 400 L 346 7
Fo 18 Wit b i F 5 0k Je (0 ). Ak ) B 2 0E J& L 2010, 16 (6)
578-580.

IS H 1 :2014-02-08 & 8] H 11 : 2014-05-22)



