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Abstract

AIM: To investigate whether P162 increases the
radiosensitivity of esophageal cancer cell line
Ecal09 by inhibiting the expression of Chk1/2,
and to observe its influence on cell cycle pro-
gression.

METHODS: Ecal09 cells were exposed to small
doses of repeated X-rays to develop a radio-
resistant cell line Ecal09R. Cells were divided
into four groups: a group without exposure to
either P162 or X-rays, a group exposed only to
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X-rays, a group exposed only to P162, and a
group exposed to both P162 and X-rays. Both
Ecal09 and EcalO9R cell lines were used in
each group. The optimal radiation dose was
determined by MTT assay. The CCK-8 method
was used to determine the optimal drug con-
centration needed for subsequent experiments.
Western blot was used to detect the dynamic
changes in Chkl and Chk2 proteins. The
change in cell cycle progression was measured
by flow cytometry.

RESULTS: The radio-resistant Ecal09R cell line
was successfully developed. A radiation dose
of 6 Gy was used as the optimal radiation dose
for subsequent experiments, and 20 mg/L was
used as the optimal concentration of P162. West-
ern blot showed that both Ecal09 and Ecal09R
cell lines expressed a small amount of Chkl and
Chk2. After irradiation, Chkl and Chk2 expres-
sion was up-regulated in both cell lines. After
treatment with 20 mg/L P162 for 48 h, the ex-
pression levels of Chkl and Chk?2 in Eca109 cells
were 0.244 + 0.013 and 0.148 + 0.011, respective-
ly, and the corresponding values in Ecal09R
cells were 0.139 + 0.010 and 0.134 + 0.008. At
24 h after 6 Gy irradiation, the expression levels
of Chkl and Chk2 in Ecal09 cells were 0.154 +
0.013 and 0.124 % 0.011, respectively, and the
corresponding values in EcalO9R cells were
0.083 + 0.010 and 0.059 + 0.009. P162 treatment
significantly reduced Chkl and Chk?2 expression
(P <0.05 for all). Cell cycle analysis revealed that
exposure to 162 alone only slightly reduced the
percentage of cells in G, phase, but exposure to
both P162 and X-rays significantly decreased the
percentage of cells in G, phase.

CONCLUSION: EcalO9R cells are more radio-
resistant than Ecal09 cells. P162 relieves G,/M
phase arrest by inhibiting the expression of Chk1
and Chk2 to increase radiosensitivity of esopha-
geal cancer cell line Eca109.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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TLA2. 4 6. 8 Gy RS 5 37 HIV i F R 40 s
A6 FLIR, Be6 AL, LA IR it
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WL IR 2 0 1.5 Gy/min. 3545 D040 i X 2k 1 5t
6 Gy, IR FRAE 4kl o5, RS E1. 2.
4. 24, A8 hIBEERIHAL G S5
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5, P<0.05 0 Z= A gt 2 X

2 B8

2.1 A5 EATEcal 0948 ie 3 st ) Fml . 1
S BETRT AT (1)BEAG T8O 7= R0, 40 i s 5
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Pie2(ma/t) {E T P E cal 09 MU HUE I orh ol ke 3 3
2 REREPI62MEcal0RMBIRERRAaEEm  FH; PialdlfatkinZizite GytE, Chkl s
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O 22 WG K, P62 4 B okl FH A5 ik 555 LG,/ MIFELHE: 1 14C, DAT 4IEcal09R
ARG QB BT W00, AN e g 5 Heke, G, B Ecal 09R 5T IS
A AR (3)APLO2WSEAE20 mg/LI, iy s o o 01 5048, L BRG, JIFELYE . 5 Ecal09
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AR A7 B Chk LS Chk2FRIE, 23 G 9 LU A9l LE A i 25 K IR ST 41 R (P = 0.0086),
6 GyMURJH, BEATIN T2 4k, Chk 155 Chk2 SR i i} i 25 41 L AR I 254178 F B (P = 0.0066);
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(3)HE3C, Du S 41K Ecal 09R AN FH20 Mk (1940 it J& 300, FARGL 30T ELtsl, i R G, IUIBIL,
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0.25} 0151
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B 3 PI62NEERMIRTKECa109 K Ecal0IRMETRIFChkl, Chk2ZBEIRIXEIEING. A: Ecal09. 6 GylEEHE1. 2. 4. 24,

fP162 20 mg/LEEF748 hi6 GylAH/E24 h, fIP162 40 mg/LEE748 hiF6 GylA5T/524 h Chk1fJFIK; D: Ecal09R | 6 Gyl&
BHE1, 2. 4, 24, 48 hfJIP162 20 mg/LE%F748 hif6 GylEEH/524 hllP162 40 mg/LIEF748 hiff6 GylE&H/E24 h Chk2fUFk;
E: Ecal09. Ecal09JJIP162}55748 h, Ecal09fIP162}55748 hiiB5H/F24. 48 h Chk1[{JFRIA; F: Ecal09. Ecal09JJIP1625%5748 h
Ecal09JJP1625%5:48 hiBS{/524 . 48 h Chk2fJFEIK; G: Ecal09, Ecal09+P162 20 mg/L}%5548 h, Ecal09R . Ecal09R+P162
20 mg/L3EFR48 h, Ecal09R+P162 40 mg/LEEF748 hfFChk1/IFRIK; H: Ecal09. Ecal09+P162 20 mg/LE55748 h, Ecal09R .
Ecal09R+P162 20 mg/L}%F548 h, Ecal09R+P162 40 mg/L1%F548 hf5Chk2fIZRIA.

) P162}RZ(mg/L)
BLLLY 5 10 20 40 60
24 757+1.23 11.30 + 1.59 21.73+1.83 50.77 + 2.36 58.22+2.17
48 29.71+2.07 32.77+2.43 51.92+1.91 62.26 +2.21 72.31+1.89
72 3452+ 157 50.23+1.62 58.47 +2.11 77.87+0.36 83.25+0.71
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0 32 64 96 128 160 192 224 256
DNA Content

0 _ N
0 32 64 96 128160 192 224 256

DNA Content
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