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Abstract

AIM: To investigate the effect of PD98059, a spe-
cific inhibitor of the mitogen-activated protein
kinase (MAPK)/extracellular signal-regulated
kinase 1/2 (ERK1/2) signaling pathway, on the
apoptosis and proliferation of pancreatic cancer
Panc-1 cells and tumor growth in Panc-1-xeno-
grafted nude mice.

METHODS: After Panc-1 cells were treated

with different doses of PD98059, cell prolifera-
tion was measured by MTT assay, cell cycle and
apoptosis were detected by flow cytometry, and
apoptotic cells were examined by Hoechst 33258
staining. The expression of phosphorylated
ERK1/2 in tumors in Panc-1-xenografted nude
mice was detected by Western blot.

RESULTS: PD98059 suppressed the prolifera-
tion of pancreatic cancer Panc-1 cells in a concen-
tration- and time-dependent manner (P < 0.05).
Compared with control cells, the absorbance at
490 nm (A,) was significantly lower (0.391
0.029 v5 0.994 £ 0.057, P < 0.05) and the apoptosis
rate was significantly higher (11.77% + 1.33% vs
1.13% + 0.19%, P < 0.05) in Panc-1 cells treated
with 50 pmol/L PD98059 for 96 h. However, no
significant difference was noted in the apoptosis
rate between Panc-1 cells treated with 20 pmol/L
PD98059 and control cells. PD98059 could re-
strain the expression of P-ERK1/2 proteins in
tumors in Panc-1-xenografted nude mice, and
the maximum inhibition was achieved with 50
pumol/L PD98059.

CONCLUSION: The MAPK/ERK1/2 signaling
pathway may play an important role in regulat-
ing the proliferation and apoptosis of pancreatic
cancer cells.

Key Words: PD98059; Pancreatic cancer; MAPK/
ERK1/2 signaling pathway; Proliferation; Apoptosis;
Nude mouse
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g %5 we, A R R, 2l ROASHG ) R AR % 4m AL JB) B
VAR 4m LR T AL, 4% Al Hoechst33258 4 &,
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B JEPanc-148 L4 34 75 (34 P<0.05), HLFE & 4
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#IPanc-148f38 78 69 48 7 R 3%, A 005 3R
M A it 5 £ 55(0.3911£0.029 vs 0.994
+0.057, P<0.05). sLEfPanc-1m ey 8 — F
Bt B LA B3 An(11.77%+£1.33% vs 1.13%
+0.19%, P<0.05), ™20 pmol/L#PD98059
P2 JG, MR TR G AR A R
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5% 04 2P ) AR
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1.1 #4# PD98059. MTT. #Iikkf(aprotinin).
IR H L S (phenylmethylsulfonyl fluoride,
PMSF). Hoechst33258I 135 [H Sigma’A 7).
P-ERK1/2. ERKI1/2 AN —$i¥ KySanta Cruz
N aE] A, FiigMarker. Super ECL Plus Western
blo it Uk 6 [ b 505 R 3L AR B
/AT, PD98059(50 mmol/Li#iK): ¥PD98059
WK RS mgi 1373 pL DMSO, 734, B,
20 CUKFERAFE. MTT(5 g/L): FEL250 mg MTT,
150 mL PBSZE M, #5430 min, 0.22 pmiE A
BLUE, 34, 4 CUKFERAT.

1.2 7%

1.2.1 gmpasdf: NJBEEPanc-140 fkk B b 5t
PRI BEi AL N RESE G S P24t A% 7% T-10%
FBS RPMI 1640557505, SiMiE s HHE
FVEERF Z R 100 wmL), HCE 37 T 50
mL/L CO,MINIR B, BE2-3 dife IR EE RS 7%
T8, TOG A AN P T s

1.2.2 o4 SR 2 (IR, SERG 410 oA
PD98059 20 pmol/LAL(ERK1/2% [ - $dmikilik
JE1C50), PD98059 50 pmol/L4L(ERK1/2%E F5¢
AN E).

1.2.3 sapaygzatheml: ()40 fuESe: BOsHUE K
SR M, I A S 6 A R R BRI 4
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uL MTT(5 mg/mL), 37 ‘CAkE:0E H4 h, K IEHFE,
W SRR IR, REALINAT50 pL DMSO, 10
min, £f 58 A5, ZEELISA{X FT-490 nm
WAL HOR . SR T 3K, LAF I R
IR 2. )T 41 /S Hoechst 33258 %%
MR M. Panc-141UI€F7, 50 pmol/L
PD98059 AL B4 ifa, 2= Fe 41 M s At kr il 45 5L, LA
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W, & 53R — @ PD98059 50 umol/L4L
oYk FKTiE 0.8-
LA j%f fl’?« jé B¥E 4RE 20 umol/L48 50 umol/L4A 206
ERK1/2%Bcl-2 I
Bk EAm 24 0220:0038 0243+0009 0.199+0.005 0.4
B W 48h 0.517+0.047 0.244+0.032° 0.218+0.021° 0.2+
. — R 4 72h 0.697+0.042 0.441+0.033° 0.269+0.013" 0.0 2 48 - %
RASNFLLE g5 099440057 0588+0.051° 0.3910.029° th
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Ak B F AR
I BOR. EARIED
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°P<0.05 vs IR

WA NS T A W 96K 465
nm, 1FH A0 AAZ R GL, TN R 4 .
R TN (4) T 240 AP TV A Wl 4 it 7
TIE AR 20 M 10 %5 A L . AR 40 i 18 5
SEL, EPRUH T A B R I TR A, BB Y fh 4 i
R — A BRI, 531 000 r/min, 2540210 min,
PBSYE3i#, HIA700 mL/LZEES mL 4 Cl g it
%, PBSY2ik, 1 g/L RNAse 37 °C, 20 mL P14 °C
I E 1 h SEE B3R, HOFE.

1.2.4 Zh4h =8 (D)SZW50Y): 4 6L5 R, BALB/c
nu/nu, 5 wki®, A 5iE: 17-21 g P EE2ARY
Wt A6 5 o RS BE sh P s $e ik, SPFE. (2)3h%)
IO AR AR FOREY, kg, 420
By, 0 B, FARTI . i BEgRI0, W,
1 mLyEGS s, Webs R, 2040, 1.5 mLE
L (3) R BB e iy 9 A Y ) g ST 12 AR
BB L2 P AL R 41 FIPD9S0SOAL #E 4L, 25
T B S. EHOSECE KT, RS R4
JgEPanc-140 d, 41180 %-90% il £ il fiki i 7
b, ToMLTE R FEIE V29K, VB Hean i,
HA B B 43(1-2) X 10%0.2 mL. 750 mL/Li¥§ks
THEEAR BT, 4 M AR R B S N T
£53-4 DWELIR, FREAA TR, 2 wkm #R B far 8
K e, [ i, SR AT AR B
FIF L. (4)PD9S0SKL B gy J B 7Y - 526 21 45 H
798 A N8 AR B P D98059(50 wmol/L), X M
YRS SRR B AR K. R HEE S RTI R I
KA K () Fi(b). mifR(c). 10 dAA Wik
YERRER, VIR T Uk 48, (5)Western blot
EKCIIMAPK/ERK /240 Hu {5 W B B (1. f
S B 2T oK AP DSOS A B AN AE B £
IKALBR IR A28, OB BT, SR FH AR AR I
WredEas e BRI ImAED. R
W TiGeM arker, 5%FZ I HEIKS Viem, 12%
SYEELS Viem, PVDF#IR. P, 5% BSA
1], P-ERK1/2. ERK1/2Fi/6H TBS TH B

B 1 PD98059AME/FPanc-14MAEILsE HhLk.

B 2 PD98059AMEGPanc-14BIRATEVES. a: [E4EH; b:
JETIMA.

(1:1000), HAME I —PUBCESO mLEGLE T,
T4 CAZERKRER, IMA0.1% TBSTHLE3 .
BFR10 min, ¥PVDFE T TBSTHF 1 —$Hi(1 :
5000)H, =i #EFE60 min. Super ECL Plus West-
ern blotEBUR GBI YEL-2 min, ERE =P TR
I, LR,

B AR AR D3R, S
P Limean £ SDF IR, N HISPSS10.04¢ vt H - 12k
1T HLR 27 Z(ANOVA). A A5, P<0.05%
TN W

2 #R

2.1 PD98059x} ik B & Panc-1 2m it 38 74 4F A
#em 5T L, SEEZHPDI8059 20 pmol/L
. 50 umol/LAIPanc-14H U5 fig ) BH BB A%
(P<0.05), H:HFLL50 pmol/L PD9S0OS9HE A 1 1
F s, HoAE B A BB s Tl Ao v, B s )
SEA B A A W G R (B 1, 2.

2.2 PD98059 %} Panc-1 48 JitL 8 T 44 % vh

221 AT ey A 450 i g R, B
Panc-140fg, 7-LAPD98059 50 umol/LAb#96 h,
& %€ JiHoechst 3325844, 2% Wik N WL5%,
8 T v WG SO A I R 4, A% N e A SR X
BEEAE, BURMKYY, BRI T/ A, X
A A0 Az 52 BUIR, 1R B (K12).
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DATA

Mean G, = 194.2
w6 =72
% G, = 70.8

Mean G, = 395.1
WG, =48
%G, =115

Cell Number

%S =178
G,/G, = 2.034

chisq. = 2.0

64 128 192 448 512

256 320
DNA Content
CELL CYCLE
DATA

Mean G, = 203.1
G =48
% G, = 50.7

Mean G, = 408.9
VG, =36
%G, = 16.4

]
8
£
5
=
3
5}

%S =329
GG, = 2.013

ChiSq. = 1.5

64 128 192 448 512

256 320
DNA Content
CELL CYCLE
DATA

Mean G, = 195.2
G, =102
% G, = 62.0

Mean G, = 417.0
VG, =45
% G, = 6.0

Cell Number

G,/G, = 2.136

chisq. =15

64 128 192 384 448 512

256 320
DNA Content

4 REMREPDISO59INIPanc-14BIRBIEEEABISZIA. A:
SFHEZH; B: PD98059 20 umol/LEH; C: PD98059 50 pumol/LZH.

2.2.2 AR fa A K (P14 €)% m Panc-148 e,
# J8 : PD98059 50 pmol/L4L 41 Ml T 1 4%
M11.77%+1.33%, S5 HE41(1.13%+0.19%) Lk
k7 57 1 3 (P<0.05), TTPD98059 20 pumol/LZH 41
M T 1T 20 % 6.63%+1.26%, BN M4
Prigm, (Hgit 4R E R H LB EEES
(E3).

2.2.3 X g R AU 2a i ) B0 64 T AL AR
JEPDI805OK I, ¥y EPanc-1 G, 140 17 /) %
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Y B3 AARE
- PD98059XPanc-14RkE
BETEIRE. A: XTEEZE;

- B: PD98059 20 umol/LZH;
§ C: PDY8059 50 pmol/L4H.
]

o T T

0 1024
PI

80
& 60
3 40
&
= 20

0 5 7 9

t/d

B 5 PD980593tfEAREEPanc-14BiR A EEHNEER.

il 2}
A

G, 55.23+6.99

20 pmol/L4E 50 pmol/L4A  PIE

53.10+6.61 = 0.90
56.23+6.99 - 70.01 +£0.40 0.07
S 256.17+7.90 30.87+6.06 - 0.59
25.07+790 - 20.07+3.63 0.11

H4n, DNA SHIZNL 3 % FA%; Panc-141 il i
A bR, (ATl aE b0 A AR LG W
HVEE (K4, K2).

2.3 BRRATIBAR BIEMAPK/ERK /245 5 i %%
xRS 64 % A

2.3.1 PD98059 ik Bz Panc-12m e 47 8 37 7% 5.
PDI98059(50 pmol/L)Ab B i g fuf J87 4R B, 55
SR TFUHI IR ARARRL, ORI LW, thig
PDI980594b HH 21 Fl 3t HE 2 fur Jo A AR 22 57, AT 4
TR AT, VIR R, 45 3T P D98059AL
AL AE R AARGE /N, BT RIT UL B 8 2%
S, R B T (K5, 3K3).

2.3.2 PD98059*# J% 9 MAPK/ERK 1/243 5 i
35849 % 7f1: PD98059(50 pmol/L)Ab 4 s [l e i 88
FERIOR, AbTERR R, VIR 412, RIS iR
1, Western bloth il 6 41 S il Fe 2 JB i i A
JEMAPK/ERK /240 i fi5 5 i Dy g B 1 R
IR, 45 F R I SE I 4R P-ERK /25K 3R
T BE S A2 B, T AR A7 s (K 6), $EoR
MAPK/ERK1/215 518 i 5 e ik e AR O¢, 3
HP-ERK /28 A n] e 70 b R # d 4 .
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52 BT i
ik ﬂgigyﬁ, MAPK/ERK 1/215 5 38 i Sk H AR F#E ) VA 7 1A%

PR E R ISP S

M, R B IR SRR’ s e ” »
grwrans @ wf“* o *‘"j; f MO 1S SR A T 0 TR TR, 1
mERK1/24% 5 i@ Bl = ° v A v BR EL A
;g;,z:MApKﬁ;; 3% 0.051+0.012 0.059+0.008 éﬁﬂ@ik‘ EZ%ME%:H%%“’&' Bﬁﬁm Ib,j
WELMAHNY.  EER 0060+0009 00380005 367 0272  WIFLHARW, RIAREA A UEE RKAE L
gggg‘;ﬁ; %7K 0.076+0.017 0.029+0.004 618 0013  BEFILERK1/2%Bcl-238 P8 26 1A 7K S-Sk {2 ik i
SR AELES  EOR 0.093:0018 00210007 772 0027 eyl fusE T, LR RN (LERK /2] fY L5
#4F 8. PD98059 o s X o
£ PDOR0SS WA AL B %, ST {41 4 W

13 5 18 B4 5
) %), PD980S59
wg AE JA AL B T A
WA R R B ST
RE:R

°P<0.05 vs WIRZH.

Da  SSHOZH1 52 A THFRZLL R4

58 000
38000 N T, P-ERK
58 000 pa— 1

38 000 A A B T-ERK

B 6 PD98059 XTI EEHIMAPK/ERK]/ 2SS B EEHISAIN. 52
I5481-3: PD98059 50 pmol/L; %HEZH: ATHEK. ERK1E
[ 44 000 Da; ERK2%E F: 42 000 Da.

3 111E
AR, R A SRR fE & T
YW HE R R DL iR B 7 AN AR
JE MR VR AT O T KR I HED, H R
BIT I S RIS N, BT A MG S
e S B B T T 1) 9 9T R E 9 A
i 1E AR BERLBIETT 4% 10 I R A 5T, JFHAS T
—SEMNATT R, MIMAPK/ERK /215 5 4 2
b oy AT SRR YT 7
PD98059/EMAPK/ERK 1/215 5 il i 45 5+
PEFOHI, MAPKAE 510 % A (2 38 40 M 5, 7
NI R S AR D, SV 22 g ke A 1 T RN
P MERK /245 5 18 # - M A P K # 1) 5 %2
YRRy, 5 LA g AT, AR i 56 i
HEXTERK1/2 K H DI RE R 3 P-ERK /2[R FEIE
S, EEIREPanc-140 g P AP AEERK1/2 K T g
H AP-ERK 1211364k Jo ik BE A, [R50
pumol/L PD98059 M APK/ERK 1/215 5 18 i
(R ik, T foff JRe e P am - 1 £ i 84 5 1 {8 32
S, $2RMAPK/ERK /215 5 3 15 75 e e
e Rk A AR, PD980SOYE FH A7 s
AT LA PR VR T (B L AR E TR
WIPD98059X] #i bl 1y I8 1 41 JRE . DIWTM A PK/
ERK /245 5 1 e ] LA i) #4¢ Bol JB Jit o £ 84 (1)
PR G5, 3X 5 L PR S5 I T 45 A AH
T, P-ERK1/2% [11F WMAPK/ERK 1/215 51
HIOIhAER T, 5. W R Panc- 141 AT
ARG AE ], PEHIP-ERK1/2 85 (A 7 AR 40

25 At fir 8 R 47 DR B R (1 o () B4 1 AE
7. BT SEIe At ST, 2003 TERK /218
HRERK28 (5 . #th. AMErERN,
X TFERK/28 5 [ e 08 T2 DG R LA,
PASERK /285 1 75 18 b e 2% fir a4 i 41 3ok
PEREAN PP T AN A AN SEEG I i PD98059AL
S L Ot L B B e o S e D
Ak, WS P T - ARTERS, 45 FEsE S nT B
b7 B 5 2 L ITM A PK/E R K 1 /240 it A5 53 %, Ji
R AN i I T e R R T, Il Hoechst
3325844 (h, P WAMEE T T LA S 3 T4 i
JEAII AL, [ FAT R INE 1 PDIB059AL #E
B Mg 440 B, T 2 F T LUA $10%-15%, 5
XA W 25 . IXIEIMAPK/ERK 1/241
A 0 i 3R L MR I R AR B T R T R
PR AT A S o B AT TIA T DA B, S LA
G AR (1) 52, BIAEPDO8059 % Ak JiF BHL Wy
MAPK/ERK /240 M5 530 %, 40 J i 1230k 2
P, DR AT T4, 7 400 M 0 1 9 0 )
W EAEE 2 AR R B A AR, MAPK/
ERKI1241faf5 5l 2S5 T 4l im T
AT, A S A Y D RESA th AL e, AR Ut
PIMAPK/ERK 1/2 4 A7 5 38 2 IR 3 ) ¥5 97 I A
& DL SE SR B0 A0 P 1 i 3R AR ) i

0 Mt SR R A A AR R, AR
DAL 0 3 DR B 2 5 LA T, Al 3 ok LR i
(140 A5 5 ok R A . AR s B, i
0 B 5 S BRI, FeATTE S 2P D98059 Ak BT
MAPK 4 A% 538 i 1) B A FH, T UG 4
FAIHHSIH R G AL, T H AR PDI80S9H i
B UAR A I ES, (ERBR AR, 5
FATY T A 40 P e I RN 8L —
A J e A L1 AR AT B Sl s, B A i
75 5 0 44 S P BEL 9 St R R 40 - AN Bk 2
S FEVRYT R, A X 2 4% A A i Y
PIRATVARIT I REIAR 6 R A7 28, IR BRAT T
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FE L B, (AT bR K A A T RN
N ARG IR RVAN Y R RSP TRE S il 4a o
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