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The effects of radiation on cancer metastasis
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The effects of 3 types radiation (X-ray, carbon ion beam and proton beam) on cance
r metastasis were investigated in this study. As the results, the cell migration and invasion capability
were increased by low dose X-ray or proton beam irradiation. On the other hand, carbon ion beam decreased
these metastatic potentials. Furthermore, the cells that low dose X-ray or proton beam was irradiated en
hanced the expression of FAK (Focal adhesion kinase) which had important role to form desmosome and X-ra
enhanced the expression of Rho family proteins which related to regulating cytoskeleton. In case of carbo
n ion beam, the expressions of these proteins in the cancer cells were suppressed. This study suggested t
hat carbon ion beam might suppressed cancer metastasis.
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Table 1a, 1b
1
24
X
MDA-MB-231
PANC-1 X
2 GyE
Table 1a: 24
Non-IR 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.5Gy 1.24 1.42 * 1.18 1.32 * 1.17 1.46 * 1.55 %
2Gy 1.42 = 1.34 1.08 1.21 1.16 1.47 1.52
10Gy 0.72 0.68 0.89 0.83 0.92 0.97 0.98
[ Carbon | A549 | EBC-1 | MM231 | ASPC-1 | Panc-1 | HUVEC | ECV304 |
Non-IR 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.5GyE 0.71 = 0.63 0.90 0.77 * 0.87 0.52 * 0.59 *
2GyE 0.32 0.21 0.46 « 0.41 0.55 = 0.04 0.21
10GyE 0.07 0.04 0.17 0.28 0.32 0.06 0.14
Proton’ A549 EBC-1 | MM231' | AsPC-1 | Panc-1 | HOVEC | ECV304
Non-IR 1.00 1.00 1.00 1.00 1.00 - 1.00
0.5Gy 1.22 1.47 1.14 1.31 * 1.10 - 1.50 =
2Gy 141 * 1.32 1.06 1.13 1.02 - 1.51
10Gy 0.24 0.43 0.31 = 0.16 0.09 * - 0.57

Non-IR: Non Irradiation
*p <0.05(v.s. Non-IR)

24



Table 1b: 24
| X-Ray | A549 | EBC-1 | MM231 | ASPC-1 | Panc-1 | HUVEC | ECV304 |

Non-IR 1.00 1.00 1.00 1.00 1.00 1.00 1.00
0.5Gy 1.16 1.54 « 1.15 1.34 = 1.12 1.42 + 1.56 *
2Gy 1.25 1.49 1.03 1.11 1.01 1.43 1.53
10Gy 0.82 0.94 0.76 1.04 0.78 0.97 0.91
[Carvon | 549 | GBC-1 | a3t [ A1 | Panet | HUVEC | ECVa0s |
Non-IR 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0.5GyE 0.66 * 0.36 = 0.44 » 0.39 » 0.42 * 0.20 * 0.39 *
2GyE 0.53 0.18 0.32 0.23 0.31 0.12 0.25

10GyE 0.31 0.07 0.21 0.08 0.07 0.02 0.05
m-
Non-IR 1.00 1.00 1.00 1.00 1.00 1.00
0.5Gy 1.03 0.93 1.10 1.09 1.15 - 1.08
2Gy 0.97 1.02 0.99 1.13 1.04 - 1.02
10Gy 0.36 « 0.13 « 0.03 = 0.08 * 0.09 * - 0.14 *

*p < 0.05(v.s. Non-IR)
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