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Effect of 1 800 MHz radiofrequency electromagnetic field on neurite growth of

primarily cultured rat cortical neurons via TRPC channel
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[ Abstract | Objective To determine the effect of 1 800 MHz radiofrequency electromagnetic field
(RF-EMF) on neurite growth of primarily cultured cortical neurons ( PCCNs), and discuss its possible
mechanism via transient receptor potential canonical (TRPC) channel. Methods PCCNs were randomly
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divided into 4 groups: sham group (without RF') , sham + SKF-96365 ( TRPC blocker) group, RF group, and
RF + SKF-96365 group. PCCNs were exposed to RF continuously (5 min on and 10 min off) for 12, 24 and
48 h under 1 800 MHz frequency and talk model, and the specific absorption rate was 4 W/kg. Afterward, the
correlation analysis was performed immediately as follows; (1) CCK-8 and LDH release, (2) Western blot
analysis for protein expression of TRPCI and TRPC3, (3) confocal laser scanning microscope-based calcium
imaging analysis for store-operated calcium entry (SOCE) , and (4) immunocytochemical analysis for neurite
The release of CCK-8 and LDH had no
statistically significant difference between the RF group and the sham group (P >0.05). The expression of
TRPC1 and TRPC3 proteins was reduced by 24% and 23% , respectively, and SOCE was reduced by 51% in
the RF group after 24 h exposure to RF compared with the sham group. After 48 h exposure to RF, the neurite

length, neurite number, and neurite branching number. Results

length, neurite number and neurite branching number were reduced by 20% , 12% and 31% , respectively,
compared with the Sham group, and the differences were significant (P <0.05). SOCE was reduced by
24% , and the neurite length, neurite number and neurite branching number were reduced by 10% , 12% and
24% , respectively, in the sham + SKF-96365 group compared with the Sham group (P < 0.05). The
differences of the SOCE, neurite length, neurite number and neurite branching number between the RF +
SKF-96365 group and the RF group were not significant (P >0.05). Conclusion RF-EMF may reduce the

neurite length, neurite number, and neurite branching number of the PCCNs, which is related to low
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expression of TRPCI and TRPC3 proteins and decrease of TRPC channel-mediated Ca’" signals.
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T  JEE A Ab  e £00 J PN Vi  E VA EE ) A G AKF o
PLF R FR 9O B i A fk, F = A1, Hop AT R

=1 f SRR AL B A ORI .
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2.3 1800 MHz RF-EMF % & xf TRPC1 ,TRPC3 i@ i&
R RoF &L AT

1 800 MHz RF-EMF %% 12 h, TRPC1 1 TRPC3
HHEILE Sham 4 HLH 5 HIFEAK 9% F1 7% (B 2 5
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0.05), TRPC3 5141k 5 SHAM 44 AH H 43 5| B4R T
23% 14% (P <0.05,[& 4) .
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RF + SKF-96365 £ %% H4fi RF-EMF %2 2 26 B {1 20% ,
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