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Effect of Short-Term LTE RF-EMF Exposure on Dopamine Signaling and
Behaviors in Mice
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Abstract

In this study, we investigated the effects of short-term Long-Term Evolution(LTE) radio-frequency electromagnetic field(RF-EMF)
exposure on mouse behavior and dopamine signaling to identify the relationship between RF-EMFs and attention deficit hyperactivity
disorder(ADHD). In a reverberation chamber, eight-week-old male mice were exposed to EMFs of 1,760 MHz(whole-body average spe-
cific absorption rate of 6 W/kg, 12 h/day) for five consecutive days. Behavioral tests were performed before and after the EMF exposure
to evaluate the activity, attention, and memory of the mice. Neuro-positron emission tomography imaging targeting dopamine was also
performed before and after the RF-EMF exposure. The protein expression levels of dopamine receptors(DIR and D2R), dopamine trans-
porter(DAT), and tyrosine hydroxylase(TH) were analyzed in the striatum of mice. It was observed that the short-term RF-EMF exposure
did not significantly affect the behavioral and dopamine signaling systems in adult mice. In this study, we optimized the behavioral
test and neurological analysis of mice to investigate the effect of the RF-EMF on ADHD. Our finding can be used to investigate the
relationship between RF-EMF and ADHD further under various EMF exposure conditions.
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Fig. 1. LTE exposing system and experimental scheme.
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Fig. 2. Evaluation of hyperactivity and attention behaviors.
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Fig. 3. Neuro-PET imaging for dopamine receptor(D2R).
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Fig. 4. Analysis of dopamine signalings in the striatum.

34 —Z{=X T% E ]’}\ q Neuro-
PET Y422 &Q1d D2RY| Hds Aol monls
A DIRF &= 3714 ©A| (dopamine transporter DAT), =3}

a

o

T AL & Ax(tyrosine hydroxylase: TH) & L3471 #d oy
Ao WE S FAEITE R ’\]iﬁ] Ao £2
stota EA A kST AR ST Aboldl A fo
n) gk Zpol7F HAE A AkTH LY 4).

o
[Fus

(e

850

N2 B

2 d7E 475 wFo] ADHDS 2 HA7A 38
o P18 5 Qe GFS W) AT AEH P A Y
A7 UE EAW HESE 98] FAHAT 34
AR W) wF L vhe29 EshuAo] fo149) WahE
FEs) ghgton), 354, F99, 7198 S ADHD #
A PEANE FAVF JFL A Rheh B AT
2 o) AYH BAWI AR W 48 A9E @
¥ 214517} ADHD ol A% 932 sk 24
2 % 92 Rolnt

References

[1] G. Polanczyk, M. S. de Lima, B. L. Horta, J. Biederman,
and L. A. Rohde, "The worldwide prevalence of ADHD:
A systematic review and metaregression analysis," The
American Journal of Psychiatry, vol. 164, no. 6, pp.
942-948, Jun. 2007.

[2] F. X. Castellanos, E. Proal, "Large-scale brain systems in
ADHD: Beyond the prefrontal-striatal model," Trends in
Cognitive Sciences, vol. 16, no. 1, pp. 17-26, Jan. 2012.

[3] G. Tripp, J. R. Wickens, "Neurobiology of ADHD," Neu-
ropharmacology, vol. 57, no. 7-8, pp. 579-589, Dec.
2009.

[4] H. J. Lee, Y. B. Jin, T. H. Kim, J. K. Pack, N. Kim,
and H. D. Choi, et al, "The effects of simultaneous
combined exposure to CDMA and WCDMA electro-
magnetic fields on rat testicular function," Bioele-
ctromagnetics, vol. 33, no. 4, pp. 356-364, May 2012.

[5] B. S. Moon, J. H. Park, H. J. Lee, J. S. Kim, H. S. Kil,
and B. S. Lee, et al., "Highly efficient production of
["*F]fallypride using small amounts of base concen-
tration," Applied Radiation and Isotopes, vol. 68, no. 12,
pp. 2279-2284, Jun. 2010.



