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Effect of electromagnetic radiation on tau protein phosphorylation in primarily

cultured cortical neurons

Li Li, Zhang Yanwen, Chen Qian, Qu Mingyue, Zhang Guangbin, Yu Zhengping ( Department of Occupational Hygiene, Key
Laboratory of Electromagnetic Radiation Protection of Ministry of Education, College of Military Preventive Medicine, Third Military Medical
University, Chongqing, 400038, China)

[ Abstract | Objective To determine the effect of electromagnetic radiation on tau protein phosphorylation
in primarily cultured cortical neurons. Methods Primarily cultured rat cortical neurons were divided into sham
radiation group and radiation group. Rats in radiation group were radiated with electromagnetic wave at the
average power density of 90 mW/cm’ for 10 min. Tissue samples were taken at 0, 1, 3, 6 and 12 h after
radiation. Viability of neurons was assayed with CCK-8, tau protein phosphorylation in primarily cultured
neurons at ser199/202, ser396 and serd404 was detected by Western blotting, and effect of cyclin-dependent
kinaseS ( CDKS ) inhibitor Roscovitine, glycogen synthase kinase-3@3 ( GSK-3( ) inhibitor lithium chloride
(LiCl) , and calpain inhibitor PD150606 on tau protein phosphorylation was detected after radiation. Results
The viability of primarily cultured neurons was 19% and 30% lower respectively at 6 and 12 h after radiation in
radiation group than in sham radiation group (P <0.05, P <0.01). The tau protein phosphorylation level in
primarily cultured neurons at ser404 was 89% and 46% higher respectively at 1 and 3 h after radiation in
radiation group than in sham radiation group (P <0.05). No significant difference was found in tau protein
phosphorylation level in primarily cultured neurons at ser199/202 and ser396 after radiation (P > 0.05). The
inhibitory effect of Roscovitine, LiCl and PD150606 on tau protein phosphorylation in primarily cultured neurons
at serd04 was lower in radiation group than in sham radiation group after radiation (P <0.01). Conclusion
Electromagnetic radiation induces over tau protein phosphorylation in primarily cultured neurons at ser404 with
involvement of CDKS,GSK-3 and calpain.
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