http : //aammt. tmmu. edu. cn B8 SRR ,2020,42(23) 2267

DOI: 10. 16016/j. 1000-5404. 202008145

0. 22 X% R R 5T 3= 58 B 2 BF 4 B 8 Neuro-2a ZA 5 {7 B PR A 52

LAR, RAHE K B ASE, R R, & M, PAREERAF XK F RIS A EF
400038 IR, fli 542 R KA (3 = F B RE) Bp W B o R B BN 57 3l TLAR 2 30 =, vl i 0 B 2 B 7 0 A R o

[(FZE] HM 45T 0. 22 Klk2% (terahertz, THz ) H % 5 2 5% 300 BUBl 28 B 40 fif 983 40 M ik ——
Neuro-2a Zi L3315 Y JE R R 45 o J57E DL Neuro-2a 41 AR i AR A 5 06 22 8 A5 TR | SR FH A 2R Ny
0.22 THz, 343228 15 3 0( Sham 2) .25(25 mW/cm” FEREZH) .50 mW/em” (50 mW/em® %5 B4 ) 5
HEZ L, 6 BRI )2 5 i, 3T B S ) 40 M R R B A8 4 TR 88 5 24 h A 248 g 5 ( EdU
PR A RIS J1) TS (yH2AX  TUNEL FHPEZ0 M ] Bax 5 Bel2 3L 335K ) ; TREE
48 h 4y M A 2 fl 2B A (2K O SCBCE B Tubb3 5 Syp FERFRIRKT) 7R LIS, &5 5
Sham 4 HLAE , WG4 HE AL A 35 55 500 THR7E 0. 1~0.4 °C; EAU FHE 20 LE 3] L 20 036 77 . yH2AX F
TUNEL BAYEZAIAE HA] S Bax \Bel2 $ K22 15 /K- 24 JC W 5240728 5 A 50 mW./em® %5 B 21 41 ity 5 i 1< J3E A
3 30 £ Sham 4B /0 (P<0.01) , Tubb3 F1 Syp HE[H 2 15 W] BIFME (P<0.05) . &5 THz 4
U R LUAE GO A 3, AT Neuro-2a 20 i 28 il K, T AS 54 1 40 SO S8 58 0008 T, 312705 ol 28 40 i 5 fi
Az K S THz 558 577 A o 264 s iy A SO

[R$R ] KWRZEAE AT s A0 s 5 s A I 1= 5 28 A K 5 Neuro-2a 41 fifg

[FPE%ESZES ] R-334; R146; R730.264 [ XHEfFRERS ] A

Non-thermal effects of 0. 22 terahertz electromagnetic radiation exposure-induced

injury in Neuro-2a cells

MA Qinlong, CHEN Chunhai, LIN Min, TAO Jiawen, DENG Ping, GAO Peng, LU Yonghui, PI Huifeng, HE Mindi,
ZHANG Lei, ZHANG Yanwen, YU Zhengping Department of Occupational Health, Key Laboratory of
Electromagnetic Radiation Protection of Ministry of Education, Faculty of Military Preventive Medicine, Army Medical
University ( Third Military Medical University) , Chongging, 400038, China

[ Abstract ]| Objective To explore the features of non-thermal effects of cell injury induced by
terahertz ( THz) radiation at a frequency of 0. 22 THz, in a mouse neuroblastoma cell line, Neuro-2a.
Methods The cultured Neuro-2a cells were exposed to 0. 22 THz irradiation at average power densities of 0
( sham group) , and 25 and 50 mW/cm’( radiation groups) , for 5 min, respectively. The temperature changes
of culture medium were monitored. The cell proliferation and apoptosis and the mRNA expression of Bax and
Bcl2 at 24 h after THz exposure were detected by measuring the ratio of EAU™ cells, CCK-8 assay for cell
viability, immunofluorescence assay for yH2AX" cells, TUNEL assay, and real-time PCR. The neurite
length, number of branch points, and mRNA expression of Tubb3 and Syp were analyzed in the Neuro-2a cells
at 48 h after THz exposure. Results Compared with the sham group, the temperature of culture medium in

the radiation groups was increased by a range from 0. 1 to 0.4 “C. There were no significant differences in the

cell viability, ratios of positive cells for EJU, yH2AX and TUNEL, or the mRNA expression levels of Bax and
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Bcl2. The neurite length and number of branch points were obviously reduced (P<0.01), and the mRNA

levels of Tubb3 and Syp were also notably down-regulated ( P<0.05) in the 50 mW/cm’ group. Conclusion

THz radiation mainly exhibits non-thermal effects, and can inhibit neurite outgrowth but not affect the

proliferation and apoptosis in Neuro-2a cells. Our findings suggest that neurite outgrowth is a sensitive target of

neurobiological effects after THz radiation exposure.
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