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[Abstract] Objective To investigate the effects of X-ray irradiation on the proliferation and protein secretion in vi-
tro in a cultured mouse osteoblast precursor cell line (MC3T3-E1) and to provide a basis for the prevention and treat-
ment of radiation -induced bone injury. Methods Mouse osteoblast precursor cells (MC3T3-E1) in the logarithmic

growth phase were divided into a 0 Gy control group, 2 Gy group, 4 Gy group and 8 Gy group according to the irradia-
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tion dose. The corresponding dose of X-rays was applied, and the changes in cell morphology after irradiation were ob-
served. Cell proliferation was detected by the CCK-8 method, and alkaline phosphorus was detected at 7 days after irra-
diation. The alkaline phosphatase (ALP) activity and expression of secreted proteins were detected by high-throughput
protein chip technology. The differential expression of proteins due to radiation damage was screened and verified by an
ELISA. Results After irradiation, the soma and nucleus of MC3T3-E1 cells were enlarged. Compared to the control
group, the cell proliferation rates of the 4 Gy and 8 Gy groups were significantly decreased starting at 3 days in culture
(P < 0.05), and the cell proliferation decreased in a dose-dependent manner. After 7 days of culture, the ALP activity in
the cells of each irradiated group was lower than that of the control group, and the difference was statistically significant
(P < 0.05). Compared to the control group, 36 differentially expressed proteins were found in the supernatant after irradi-
ation. Among them, the content of regulated upon activation, normal T cell expression and secreted factor (RANTES)
was significantly increased in a dose-dependent manner. Conclusion A certain dose of irradiation can inhibit the pro-

liferation of mouse osteoblast precursor cells (MC3T3-E1), and RANTES may be an important signaling factor induced

by radiation damage.
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Figure 1  Cell morphology changes after exposure to different radiation doses X 200
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R ZAE 4 B 240 CCK8 5250 1y OD
Table 1 The OD value of cells in a CCK8 assay after exposure to different radiation doses

RIS /Gy

i FRmta) /d F P
0 2 4 8
1 0.615 + 0.037 0.680 + 0.188 0.453 + 0.037 0.486 + 0.057 3.338 0.077
3 1.461 = 0.108 1.453 + 0.055 1.231 £ 0.082” 1.221 + 0.058" 8.646 0.007
5 1.904 = 0.102 1.841 = 0.052 1.708 + 0.036™ 1.483 £ 0.014" 28.270 < 0.001
7 2.193 £ 0.214 2.172 + 0.094 2.136 + 0.080 1.712 £ 0.049” 9.918 0.005

£ OSXTIEZH (0 Gy) M kL, ##P < 0.01

P2k Y (F=123.516,P<0.001,&2).

0 2 4 8
R (Gy)

5L (0 Gy) A HE , ##P < 0.01
B 2 2N A 50 4 RS 20 I PN ALP 15 P 1) s

Figure 2 Comparison of intracellular ALP activity after

exposure to different radiation doses
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Figure 4 Expression levels of RANTES in different cell
supernatants determined by ELISA
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Figure 3 Expression levels of RANTES in different cell

supernatants determined by protein chip technology
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