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Effect of cell growth inhibition through simultaneously
targeted blocking epidermal growth factor receptor
tyrosine kinase and mTOR signaling pathway
in nasopharyngeal carcinoma
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410008, China)

Abstract ; Objective The aim of the investigation was to verify that simultaneously blocking both EGFR
and mTOR mediated pathways may be an efficient way to inhibit cell growth in nasopharyngeal carcinoma.
Methods The effect of cell growth inhibition through a combination of EGFR - selective tyrosine kinase inhibitor
Tarceva and mTOR inhibitor Rapamycin was evaluated. Cell growth assay and flow cytometric analysis were applied
to assessing the cell cycle and apoptosis in both CNE-1 and CNE-2 cell lines. Results () Tarceva and
Rapamycin demonstrated a concentration dependent anti - proliferative effect on both CNE - 1 and CNE - 2 cell lines
( P <0.05). @ The inhibition rate of cell growth in the group treated with a combination of two agents was
higher than the sum of that in the two groups treated with only one agent ( P <0.05). @ The combination of
Tarceva and Rapamyecin significantly induced G 1 cell arrest ( P < 0 . 0 5 ) and increased apoptosis rate
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( P <0.05) compared with the groups treated with single agent and the control group. Conclusion

Results of

the investigation suggest that a combination of Tarceva and Rapamycin induced cell growth inhibition in a synergistic

way , which may be resulted from the increased rates of G1 cell arrest and apoptosis.
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EWHBAREE I AAEEHX R
WEERE. RERTHATSERITTFER
AWk, S FEFE-BEAMLE S0%
~60% ., BHET ,FEEMBEYFHN KRR, 7
THEBRITECBH N A LB BEHRIT
MAEMMBE . UREEKE T ZK(epider
, EGFR )™ g 1 3L 3}
Y EHES £ ¥ E Y ( mammalian Target of Rapa-
mycin , mTOR ) 3 ¥ & 9 4> F # [0 357
REITBAANEE, AWM, ZERIAMBEHERE
KRA—20ESH 22BN FHRE
HER HR - TFTREAYRITHITEEY
MEAX.FAEBAY . Hilt, B Tomance
%M F 2000 458 K E bR R RE KA DA
EGFR B & B8 & B ¥ 8§ 0 f 7 ( Tarceva ) #
COX -2 i il 5 ( Celecoxib ) RE & % 0 il K ¥
HEBERERE, TEENBEHTSZES
WRESREMBRTIRIBELEEN. &
4 Ik, 5t X7 EGFR K& mTOR {5 5 i# P /9 BX
FRMATHREBWE MR RE.

AR E S CCK-8 ¥, Wi = 40 M ¥k W&
BEHAMREEHAECIR R UEBEARED
B BE M ) A ( Tarceva ) Fl mTOR %7 5 4 #
5 ( Rapamycin ) X} £ Wf & 40 M #k CNE-1 5§
CNE-2 WAEK BT RAKRBAEHERE, A
M %f EGFR Fi mTOR #P #ll 57 Bk & ¥ 6] 36 /T £
WE 98 AT 0 2P WA

mal growth factor receptor

1 #HHES5HE
1.1 EZHEN RAEF

RPMI-1640 X [k B 4 e 76 46 W W F b =
Solarbio B} 4% A R 2 7] ; B 4 I 75 W8 F Hi M W Z
FEYWAERAA;CK-8 KA EW T LEBEAR
REYHMERAF . Tarceva ) F 3£ E Calbio-
chem 7\ 7] ; Rapamycin g F 3£ [ Sigma A A, &
B 31 B 5 A DG-3022 i F L4 5k B F (U &%
J7 5 Y 2K 48 B X 8 F 35 [l Becton Dickinson

1.2 #juEssR
A B WE U 40 Ml bk CNE-1 J CNE-2 |
MA¥MBEERHEBWHR LFHPDLRE
#Ht, 37C,5% CO, %, EEFE 10%
MBEAEmME. 100U/ ml HFEEM100 U/ ml
HE R M RPMI-1640 SR B 5K, H M
EEEAER. REREIERAL TFHHEEK
BBy 40 M,
1.3 4004 K R0 e

Bk g ¥ R 2 At 4 A K 2 UK
B} A K B B CNE -1 fil CNE - 2 40 g DX
5000 A/F.(100 pl/9L) # A 96 fLiR, &
AEIANEAL, BEF37C,5% CO, BEFRM
gk, 24 h G A4 & 5 o A Tarceva K
Rapamycin B 74 T $ , {8 ¥ B 24 Tarceva 0 ~
40 pmol/ L B Rapamycin 0 ~ 200 nmol/ L, X}
BMAmMARSHEMPBS, 4587, 72h 5
BILMA20 pl CCK-8 W, ETHFHR
Flh ZEREHEIKR BHRNPE
450 nm P K W E B & E ( optical density ,
OD) , HEAXERKME R = (X KA OD
-S4 OD)/(XME4 0D - K4 OD),
Rl AER MR &,

B AL T2 A2 A 40 B AR K e UK
B} A K B B CNE -1 fil CNE - 2 40 g DX
5000 4/4L(100 pl/#.) # A 96 FL1R , &
LESIAEL, BETFEREER. 240 7
4b 3 4 fn A Tarceva Jz Rapamycin B & T 1,
AT EEE IC30 WY REHITEH G A Z %L
¥, WA Y KMIC30 ¥, E 4 A A Tarceva
15 pmol/ L, Rapamycin 100 nmol/L, X} I8 4
mAFRKE PBS, B FHEFMULERT2 1
JG, 89 R M CCK-8 ¥ W & 4 M 4 K # %l
R UEREHE 3 K.
1.4 w48 (FCM)

BT E KB CNE-1 &% CNE-2 41 fd
PL2x10° A~/7FmA 6 FLiR, ¥k 24 h 7
jn A Tarceva } Rapamycin F ¥, f# 2§ 4 ¥
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B & Tarceva 41 1 5 pmol / L | Rapamycin 4
100 nmol /L Bk & A FH 24 Tarceva 15 pmol/ L,
Rapamycin 100 nmol/ L | %} & 4 DA [F] /& $X PBS
W, BTHEFEREERT2hERES
HH,1000 r/min B0 5 mn, FIEFE .
3 ml PBS ¥ 3 X, & .0 % PBS, im A K%
B70% FZBEACEHE24h D E, BOLF
AEEW,3 ml PBS & 5 min, i3 4 fd ¥k
BERH10°A/L. 400 H WM NS 1K,
1000 r/min B> 5 mn,F X PBS, 1 ml
PILR W ,4C#K30mn , ZERER
3 .o WA 4 M A 2 A R A Niedleti 3, 3R
BEBMARBEK N 488 m, T K4 H
Cellquest #I mcafit LT for machitash V1. 01, i}
S MR & A L AR T
1.5 Sittah
BFEHERBNYRAB R st EE
(x +s)3Rm. KA SPSS 13.0 & it 34
HT N, EHETEIHEER M T Z55H
K ,CCK-8 e RERAWER T E 4 m
ISD I . P < 0.05 AN AZERES
¥R

2 HR

2.1 Tarceva #lI Rapamycin 2 Zf 4b 3 4H %} &
WEl % 4H MU Bk CNE-1 & CNE-2 4 K B & W
CNE-1 } CNE-2 % Tarceva B, Rapamycin
Wb, ¥R MR B RE A KR
Tarceva #h ¥ CNE-1 F1 CNE-2 4} 9 IC30 &
15 pmol /L ( & 1) , Rapamycin 4t ¥ CNE-1
CNE-2 A8 A IC30 25 100 nmol /L ( & 2) ,

or
80 |
70}
® 60f
W S0F -~ CNE-1
& 40} -= CNE-2
fH 30 |
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10 |
0 [ [ 1
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B 1 R #E Tarceva 4b 25 5 WHJE 40 i #k CNE-1
X CNE-2 fy = 4 1 1 it &

$l6 %
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&; 40 k =B CNE-2
E
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Rapamycin i&E ( nmol/L )

B 2 R A ¥ B Rapamycin 4t 3 J5 2 WH B 40 R 4
CNE-1 % CNE-2 f 4 & #1 % g 28

2.2 Tarceva #1 Rapamycin Bt & 4b 3 X} £ I
JE 4 Btk CNE-1 K CNE-2 fy A4 K #) %l

AR B fE W BE N IC30 BB A A
Tarceva FfI Rapamycin X} £ W J& 40 it #k CNE-1
ECNE2 AERMHBAMRBETEMAY,
RNHEESHAAEN 2 HARBERMSR
RERMAAREHARAEARMREZ MHEST
M, EREREK S AR CNE-1 41 M0 5
HERKAEH KA (65.38 +3.06)% ,CNE-2
H(75.54+4.67)% , WHEBRT2ME
WEMAAREHABRERKRMHNEFZN
(P <0.05)(H®3),

OCNE-1

80 ECNE-2 _1_

Tarceva Rapamycin Tarceva+Rapamycin

B 3  Tarceva 1 Rapamycin ( IC30 ¥ & ) 4b 3 & W &
CNE-1 X CNE-2 40 i #k i 4 + 37 i &

2.3 Tarceva . Rapamycin Bt & F01 B b &b 3 By
J§ CNE-1 .CNE-2 fifi KA ME =XKL
Lkt

ZRAAEREUSFESLELS
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X} B8 45 . Rapamycin &b ¥ 4H | Tarceva AL FH 44 #

(P <0.05)(3%1,2); HER &4 EAH MM

fTHB BRI, 72 CNE-1 fl CNE-2 418 H TR ® T Rapamycin L B 4 | Tarceva 4& 3
FOBREAHEARAEENGL HIAMMAEN AERWRANARATER(P <0.05),

1 BAEAHAEA AMOEHEMACNE-1 IREARKAPEATE (x ts,%)
a5 R KA N
G139 G2 1 S
BA R 79.85 +5.46 11.70 £1.15 12.30 £1.27 9.01 +2.31
Tarceva {h3E4H 64.35+1.73 14.33 £2.46 23.13 +2.74 5.65:1.73
Rapamycin 4b 348 66.10 +1.30 11.40 £1.02 22.18 +3.15 5.26 £1.32
paiiei:| 55.23+1.51 13.00 +1.34 32.00+1.85 1.88 £0.38
T2 BAEAHAEA AMOECHEHACNE-2 IRAEARKAMEATE (x ts,%)
31 Gl G2 S# Hrx
BA R 82.65+2.70 10.95 £2.51 9.90 +3.97 10.02 £1.43
Tarceva Zh3H 2 63.25+2.09 14.40 £1.39 23.021.18 4.52 +0.83
Rapamycin 4b 348 62.01 £2.22 15.37£1.10 22.43 +0.26 5.34£1.03
paiiei:| 55.07 +1.64 13.23 +1.68 31.67+1.58 2.16 £0.58
% mTOR B 7% ¥ . Chatwrvedi 21 78 K 4} 52
3 atig % & 3 Rapamycin 7E # il wTOR 15 5 & #%

WA BFKEXH, EGFR 5 mTOR 7& & W
BHAATHERRE , HESREERERRRE
EERP HZBR . FAREZERMAETHAYK
P4, 2 k(5] B W7 EGFR 8% mTOR {5 &
BEEEARAN AL G, 7 810 5 Sk T8 1 AR
K. A ERILE F, & CCK-8
B #1 FCM i 2% 3, Tarceva #li Rapamycin 1 £
B K R B B 40 Ml #k CNE-1 A
CNE-2 #j & K, H Tarceva #I Rapamycin B &
WIASEMHAAGRBAHE AR F
WGl HAMEBAATEAT. X HE
& 39 $& 7" Tarceva F Rapamycin 7& {4 5 BE 4 1
T BV 4 M A G, T R e R 4 R AR K
JA8A kAT,

E 4 ,EGFR i mTOR 7€ i /8 40 M 4 K
BPREEARMWAEEDGE, HEARERN
1E 4 & Bl EGFR fl mTOR {5 5@ M Z B B A&
MHEAER, B “ 38 XX 35" ( cross - talking ) ,
EGFR R EE MK Z & ,EGFR B 54 &
AKT | MAPK®! | PKCo!'"" & 5 5 4 F, 2 5
mTOR BH ALK TSC1/TSC2  — B A iH

B F A, #1 X £ c-Src 5 {6 EGFR 5 3 ik J
#fi i Rapamycin [ Tif 25 , fH W7 EGFR 15 5 & B
E B F#E mTOR #) il 5| Rapamycin {8 &
. B Ik A %1, EGFR {5 5 & ¥ 5 nTOR {5
BB B ZE R R XX EE" # Tarceva Fl
Rapamycin B F ¥ E MG T F R EFHIB L WY
AR HER.,

EGFR 5 mTOR #J % 7 /™ 4 H A 2% A6 fn
B Bt 9 A 0 7R JE /0 48 B B O L 3L AR % L B S
BESLHEERBEFEAERE"Y ., £
B 5% 78 4K Sh 52 56 o R it BX & i B EGFR )
il 37 A1 mTOR #J i 57 7£ £ WE & 40 M o 39 1E
Fi . SE% BT ¥ # ) Tarceva # Rapamycin #f &
CHTHRNEGERT. ZHRAERE
7~ Tarceva Bk & Rapamycin XJ il il 5 VH & 40 M
CNE-1 fiCNE-2 A K H EAWHFRIEH. &
SYEM 72 h F# AT H FCM & & 3, &% BX
EFENTRESARME T REE N GI
B MEBE Y AEEHENDRNRE. WH
BX & BH Bt EGFR I Rapamycin {5 5 & B X 40
MAKWAEANTEEASWHEER, T
MREERS G1 B 40 M FH #r & 07 T & 1y 3
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EGFR #0 % 50 A1 mTOR ) fll 50 bk 58 2k /25 6
BB A % M 4 i B W 40 g CNE-1 A1 CNE-2
MAER, —ERFHRMEEHE. &R
B 3 BEE T 0 G199 4 Mg BH W K R T ROk
LB, AT 5E &5 R O BK & B A B T EGFR A
mTOR {5 5 18 B 16 /7 & W R 46 T 3 8 B .
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