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The potential for brain developmental inhibition in young mice by exposure
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The Electromagnetic Field Concerns

IARC designated EMF as a group 2B carcinogenic material
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Possible biological effects of exposure to EMFs.
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Biomol Ther (Seoul). 2019 May; 27(3): 265-275.
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900 MHz RF-EMF ‘=& 0] 2|5t 5-10M| 0210]2| SOl Al4f PHOI S Rt
Z42(SAR)0| 20M| HIE Lt 1.6-3.2H] =1 Akf= 25Hf =32 218 (Phys Med Biol,
2010).

« 2009 O = dolof Hlo m|F ot i S0 § §F7[ W= 0 Of 2l0|=0| A RF-EMF=
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(Foundation Internal Report ,2009).
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Adult 10 Yr Old 5Yr Old

Depth of absorption of cell phone radiation in a 5-year old child, a 10-year old child, and in an adult from GSM cell phone radiation at 900
MHz. Color scale on right shows the SAR in Watts per kilogram (Gandhietal.,1996; Foster and Chou, 2014, IEEE Access)
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Experimental design
1850 MHz

Neonatal mice (ICR strain) were purchased from Samtako Bio
Korea (Osan, Korea).

Postnatal day 1 mice
(n=10/group)

RF exposure (SAR 4 W/kg, 5 hrs/day)

4 weeks

Pups with mother mouse were exposed whole body on 1850
MHz RF-EMF at a SAR value of 4.0W/kg for 5 hours per day for
consecutive 5 day for 4 weeks using Wave Exposer V20.

RF generator
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Exposure to RF-EMF Alters Postsynaptic Structure and Hinders

Neurite Outgrowth in Developing Hippocampal Neurons of
Early Postnatal Mice

Ju Hwan Kim !, Kyung Hwun Chung ?, Yeong Ran Hwang *, Hye Ran Park !, Hee Jung Kim 3, Hyung-Gun Kim !
and Hak Rim Kim 1.#

1 Department of Pharmacology, College of Medicine, Dankook University, Cheonan 31116, Korea;

el IV i s lrnals am Lo T LT B % cala ol FECAame x5l amame FIT T T h adrdiasas fidasmlsnnals am loa FLT 7 04

1. ™Ah eZ2 o2 dF wlof sfoto M MEHE dd& wolotA ZdaAZIL

-morphological change of dendritic spines, decreased level of BDNF
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-decreased synaptic density (PSD-95), neurite outgrowth (MAP2)
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-Novel object recognition test> reduced memory index
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Brain

Human brain
e Mouse brain
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Brain size-determinant factor

| 37 R dFe| 28 eA=E

EphA5 (J. Comp. Neurol., 2009),

BAF17 (Mole Neurobio, 2017) and

PAX6 (Int. J. Mol. Sci..2022),

Glypican-1, (Front. Neural Circuits, 2021)
DSCAM (Mole. Psychiatry, 2021)

CDK5 (Nature, v 501, 2013)

MECP2 (Neuromol Med v16, 2014)



Interim summary
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Brain size-determinant factor
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EphA5 (J. Comp. Neurol., 2009),

BAF17 (Mole Neurobio 54, 2017)

PAX6 (Int. J. Mol. Sci..2022),

Glypican-1 (Front. Neural Circuits, 2021),

DSCAM (Down syndrome cell adhesion molecule)
MECP2 (Neuromol Med v16, 2014)

AtESe| & 2210 S5 trel A
EphA5 (Psychiatric Genetics, 2019)

PAX6 (Brain Research, 2013)

Glypican-1 (Front. Neural Circuits, 2021)

DSCAM (Molecular Psychiatry, 2021)

Shank3 (Nat Commun., 2022),

Uba6 (Behav Brain Res, 2015),

Ube3A (Front Mol Neurosci. 2018),

NMDAR (Molecular Psychiatry, 2021; Biomolecules. 2022)
Vrk3 (vaccinia-related kinase3),

SCAMP5 (Neurogenetics, 2022),

NHE6 (Na+/H+ exchanger 6) (Translational Psychiatry, 2023)&
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Data & Statistics on Autism Spectrum Disorder
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Autism Spectrum Disorder(ASD)
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RF-EMF exposure possibly associated
with autism spectrum disorders in
young mice

1. Z&*1'2 (CACNA1C voltage-gated calcium channel L type )2| H2}l= ASDE Y2 Z (Cell.
2004; PLOS Genet.,2019; PNAS, 2012; Nat Neurosci. 2017; )

- disruptions in axonal connectivity, Altered Social Behavior, Anxiety and Depressive Phenotypes,
ADHD like behavior

2. Glutamate =82l NMDARZ2| t3}= ASDE O}7|¢tCt. (Nature, 2021; Mol. Psychiatry, 2021)

- change in NMDAR, as a subset of excitatory synaptic function, induce the imbalance between
synaptic and neuronal excitation (suppress normal brain development and function)

- impaired in social behaviors

3. GABAZ2| HH3l= ASDE Of7|StCt. (Front. Cell Dev. Biol., 2022; Nature, 2018; Autism res., 2022)
- increased repetitive behaviors and decreased social interaction, and altered dendrite spine
structure

4. IEELIO| 7= X So| 71% ot MEsH™ A A (J. Autism Dev Disord., 2006;
Neuroscience, 2016 )
The serotonin system in autism spectrum disorder



1. Z&X'2 (CACNA1C voltage-gated calcium channel)
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Pan Ca2+ channel

Calcium ion has an important function in regulating various neuronal
processes including excitability, neurotransmitter release, and synaptic
plasticity.

Calcium influxes into the cell through the pore of the calcium channel and
initiates downstream signaling cascades—> important of these channels for
synapse in gene expression and plasticity



2. Glutamate +=2HX|Q] NMDARZ2| HH3}= ASDE 0}7| (1)

Expression level of Glutamate receptors (AMPAR and NMDAR) in
hippocampus of RF-EMF exposed early postnatal mice
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2. Glutamate +=8%X|21 NMDAR2| H3}= ASDE 0f7| (2)

Effect of 1760 MHz RF-EMF exposure on density of both GluR1

and NR1 puncta
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Interim summary
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