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Radiation?



Electromagnetic radiation 

penetrates the human body

X-Rays



Electromagnetic radiation 

penetrates the human body

Light



Electromagnetic radiation 

penetrates the human body

Magnetic fields and radiofrequency 

radiation



Radiofrequency radiation emitting devices

Smart homes - security systems, 
thermostats, lights, appliances, 

2G, 3G, 4G, 5G data networks

SMART utility meters

Air pods and blue tooth devices

Virtual reality head sets

Cordless phone sets, cell phones

Gaming devices, remote controls, key fobs

• Tablets, iPods

• Wi-Fi routers

• Baby monitors

• More every year…



Absorption/penetration/ref lection

Waves scatter

Electropollution

Characteristics of Electromagnetic Radiation



Electromagnetic radiation penetrates the human 

body
The electromagnetic spectrum

5G



“Dirty” Electricity

ELF-EMF

Radiofrequency

Radiation

100 kHz - 300 GHz

Microwaves

1 - 1000 GHz5G



Massive MIMO



5G – High-frequency Band Demo

Front Porch



Non-ionizing EMR can cause 

cellular oxidative stress

- Yakymenko et al., 2015

 



Cellular effects of oxidative 

stress

• CELL  MEMBRANE DAMAGE

• PROTE IN/ENZYME DAMAGE

• DNA DAMAGE  –  MUTAGENESIS

• MITOCHONDRIAL  DYSFUNCTION



T h y r o i d  g l a n d

T e s t e s

S k i n

 B l o o d

 I m m u n e  s y s t e m

 N e u r o n s

 E y e s

B r a i n

H e a r t

O t h e r s ?

Body Parts at Risk



T h y r o i d
Thy ro id  g land  i s  a  

supe r f i c i a l  s t r uc tu re ,  
t he re fo re  ex t reme ly  
rad iosens i t i ve .

Exposed  m ice  showed  
co r re la t i on  be tween  
rad ia t i on  exposu re  f r om 
mob i l e  phone  use  and  
i nc reas ing  TSH va lues  
( B a b y ,  e t  a l .  2 0 1 7 )  and  thy ro id  
g land  i nsu f f i c i ency  
( A l k a y y a l i ,  e t  a l  2 0 2 1 )

A 900 /1800  MHz  mob i l e  
phone  1  hou r  /  day  f o r  2  
mon ths  caused  thy ro id  
hypers t imu la t i on  i n  
s tuden ts  ( S h a u k a t  e t  a l  2 0 1 3

Baby, N.M., et al., Indian Journal of Endocrinology and Metabolism; 2017: 
doi.org/10.4103/ijem.IJEM_12_17

Alkayyali et al. Cureus 2021:  DOI: 10.7759/cureus.17329
Shaukat et al., Journal of Biological and Chemical Research 2014

http://doi.org/10.4103/ijem.IJEM_12_17


Thyroid hormone effect on immunity, 

heart rhythm and weight

Hypothyroidism:
Immune effects

Decreased function of neutrophils 

Decreased function of NK Cells

Pro-inflammatory macrophage 

response 

Cardiac ventricular arrhythmia

Weight gain

Hyperthyroidism:
Immune effects

Increased ROS production of 

neutrophils

Decreased NK cell activity

Macrophage inhibition

Heart palpitations

Cardiac atrial arrhythmias (AFIb)

Weight loss

 

Montesinos & Pellizas. Frontiers in Endocrinology; 04 June 2019: 

DOI=10.3389/fendo.2019.00350

Marrakchi, et al. Herz 2015. DOI: 10.1007/s00059-014-4123-0
    

https://doi.org/10.1007/s00059-014-4123-0


Spermatozoa - bioeffects from RF radiation

Studies on Rats, mice and 

rabbits - RF-EMR decreases 

sperm count, reduces  

motility and increases 

oxidative stress.

Human studies - RF-EMR 

decreases sperm motility, 

affects morphology, 

decreased viability.  

La Vignera, et al. Journal of Andrology, 2012, DOI: 10.2164/jandrol.111.014373

https://doi.org/10.2164/jandrol.111.014373


Immune Cell Effects 
from EMF

• Macrophage behavior affected by EMF exposure time (Burrup, et al. 2018)

• Occupational exposure to EMF can affect NK cell counts (Rosado, et al. 2018)

• Microwave radiation can cause dose dependent morphologic and functional injury 
to NK-92 cells (in vitro) (Zhao, et al. 2017)

• Lymphocyte function can be affected by MW radiation (Grigoriev, 2010)

• Prolonged EMF exposure associated with immune suppression (Szmigielski , 2013)

Burrup, S. Proceedings: AACR Annual Meeting 2018; April 14-18, 2018; Chicago, IL: 

DOI: 10.1158/1538-7445.AM2018-5692 

Grigoriev, Y.G., et al. Biophysics; 2010: DOI: 10.1134/S0006350910060278 

Rosado, M.M., et al. Frontiers in Public Health; 2018: DOI=10.3389/fpubh.2018.00085

Zhao, L., et al. Biomedical and Environmental Sciences; 2017: 

DOI:10.3967/bes2017.043.

Szmigelski S. Science of the Total Environment 2013: DOI: 

10.1016/j.scitotenv.2013.03.034 



RF Radiation effect on blood

Courtesy of Dr. Magda Havas, 
PhD

Normal blood smear prior to EMR 

exposure

Same patient/same day/same hour:  10 

minute exposure to 2.45 GHz “Wi-Fi”  

causes reversible rouleaux formation



Symptoms

• Insomnia/sleep disturbance

• Headache

• Pressure sense head/ears

• Sharp pains head/ears

• Sensations of electric shock

• Dizziness/Vertigo

• Tinnitus

• Visual/hearing disturbance

• Short term memory loss

• Anomia/thought block

• Tremor/vibration/seizure

• Synesthesia

Courtesy of  Dr. Erica Mallery-Blythe EHS conference 2021



What can we do?

Reduce our exposure to electropollution 

Increase distance from antennas

Turn off devices when not in use

Hardwire when possible

Increase intake of anti-oxidants
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