
Low Level RFR Studies and Adverse Biological Effects 
 

De Pomerai et al. [2000] reported an increase in a molecular stress response in cells after 

exposure to a RFR at a SAR of 0.001 W/kg. This stress response is a basic biological 

process that is present in almost all animals -- including humans. 

 

Dutta et al. [1989] reported an increase in calcium efflux in cells after exposure to RFR at 

0.005 W/kg. Calcium is an important component of normal cellular functions. 

 

Fesenko et al. [1999] reported a change in immunological functions in mice after 

exposure to RFR at a power density of 0.001 mW/cm2 

 

Magras and Xenos Bioelectromagnetics 18(6):455-461, 1999 - reported a decrease in 

reproductive function in mice exposed to RFR at power densities of 0.000168 - 0.001053 

mW/cm2. Irreversible sterility was found in the fifth generation of offspring. 

 

Phillips et al. [1998] reported DNA damage in cells exposed to RFR at SAR of 0.0024 - 

0.024 W/kg 

 

Velizarov et al. [1999] showed a decrease in cell proliferation (division) after exposure to 

RFR of 0.000021-0.0021 W/kg 

 

Boscol et al. Sci Total Environ 273(1-3):1-10, 2001 - RFR from radio transmission 

stations (0.005 mW/cm2) affects immune system in women. 

 

D'Inzeo et al. Bioelectromagnetics 9(4):363-372, 1988 - very low intensity RFR (0.002 – 

0.004 mW/cm2) affects the operation of acetylcholine-related ion-channels in cells. 

These channels play important roles in physiological and behavioral functions 

 

Kwee et al. Electro- and Magnetobiology 20: 141-152, 2001 - 20 minutes of cell phone 

RFR exposure at 0.0021 W/kg increased stress protein in human cells 

 

Mann et al. Neuroendocrinology 67(2):139-144, 1998 - a transient increase in blood 

cortisol was observed in human subjects exposed to cellular phone RFR at 0.02 mW/cm2. 

Cortisol is a hormone involved in stress reaction. 

 

Michelozzi et al. Am J Epidemiol 155(12):1096-1103, 2002 - childhood leukemia higher 

at a distance up to 6 km from a radio station 

 

Navakatikian and Tomashevskaya “Biological Effects of Electric and Magnetic Fields, 

Volume 1," D.O. Carpenter (ed) Academic Press, San Diego, CA, pp.333-342. 1994 - 

RFR at low intensities (0.01 - 0.1 mW/cm2; 0.0027- 0.027 W/kg) induced behavioral and 

endocrine changes in rats. Decreases in blood concentrations of testosterone and insulin 

were reported 

 



Novoselova et al. Bioelectrochem Bioenerg 49(1):37-41, 1999 -low intensity RFR (0.001 

mW/cm2) affects functions of the immune system 

 

Polonga-Moraru et al. Bioelectrochemistry 56(1-2):223-225, 2002 - change in membrane 

of cells in the retina (eye) after exposure to RFR at 15 µW/cm2 

 

Pyrpasopoulou et al. Bioelectromagnetics 25(3):216-227, 2004 - exposure to cell phone 

radiation during early gestation at SAR of 0.0005 W/kg (5 µW/cm2) affected kidney 

development in rats 

 

Sarimov et al. IEEE Trans Plasma Sci 32:1600-1608, 2004 - GSM microwaves affect 

human lymphocyte chromatin similar to stress response at 0.0054 W/kg 

 

Stagg et al. Bioelectromagnetics 18(3):230-236, 1997- glioma cells exposed to cellular 

phone RFR at 0.0059 W/kg showed significant increases in thymidine incorporation, 

which may be an indication of an increase in cell division 

 

Tattersall et al. Brain Res 904(1):43-53, 2001 - low-intensity RFR (0.0016 - 0.0044 

W/kg) can modulate the function of a part of the brain called the hippocampus, in the 

absence of gross thermal effects. The changes in excitability may be consistent with 

reported behavioral effects of RFR, since the hippocampus is involved in learning and 

memory 

 

Veyret et al. Bioelectromagnetics 12(1):47-56, 1991 - low intensity RFR at SAR of 0.015 

W/kg affects functions of the immune system. 

 

Wolke et al. Bioelectromagnetics 17(2):144-153, 1996 - RFR at 0.001W/kg affects 

calcium concentration in heart muscle cells of guinea pigs. 

 

Kramarenko et al, 2003. Effects of high-frequency electromagnetic fields on human 

EEG: a brain mapping study. Int J neurosci. 113(7):1007-1009. 

Abnormal EEG slow waves in awake subjects exposed to cell phone radiation 

 

Von Klitzing et al., 1995. Low-frequency pulsed electromagnetic fields influence EEG of 

man. Phys. Medica 11:77-80. 

Cell phone radiation affected EEG alpha activity during and after exposure to cell phone 

radiation 

 

Krause et al., 2000. Effects of electromagnetic fields emitted by cellular phones on the 

electroencephalogram during a visual working memory task. Int. J. Radiat Biol 

76(12):1659-1667. 

Cell phone radiation affected EEG oscillatory activity during a cognitive test 

 

Lebedeva et al., 2001. Investigation of brain potentials in sleeping humans exposed to the 

electromagnetic field of mobile phones. Crit Rev Biomed Eng 29(1):125-133. 

Cell phone radiation affected sleep EEG. 



 

Huber et al., 2002. Electromagnetic fields, such as those from mobile phones, alter 

regional cerebral blood flow and sleep and waking EEG. J Sleep Res 11:289-295. 

Exposure to pulsed modulated RFR prior to sleep affected EEG. Pulsed field altered 

regional blood flow in the brain of awake subjects 

 

Huber et al., 2005. Exposure to pulse-modulated radio frequency electromagnetic fields 

affects regional cerebral blood flow. Eur J neurosci. 21(4):1000-1006 

Altered cerebral blood flow in humans exposed to pulsed modulated cell phone radiation. 

Findings support previous observation that pulse modulation of RF EMF is necessary to 

induce changes in the waking and sleep EEG, and substantiates the notion that pulse 

modulation is crucial for RF EMF-induced alterations in brain physiology. 

 

 

Persson et al. (1997) reported an increase in the permeability of the blood-brain barrier in 

mice exposed to RFR at 0.0004 - 0.008 W/kg. The blood-brain barrier envelops the brain 

and protects it from toxic substances. [Compare to 0.08 W/kg FCC Guideline.] 

 

 

Polonga-Moraru et al. (2002) change in membrane of cells in the retina (eye) after 

exposure 

to RFR at 15 microW/cm2 

 

Schwartz et al. (1990)- calcium movement in the heart affected by RFR at SAR of 

0.00015 

W/kg. Calcium is important in muscle contraction. Changes in calcium can affect heart 

functions. 

[Compare to 0.08 W/kg FCC Guideline.] 

 

Hardell, L, et al., 2008. International Journal of Oncology 32; 1097-1103. Meta-analysis 

of long-term mobile phone use and the association with brain tumors. 

There is a consistent pattern of an association between mobile phone use and ipsilateral 

glioma and acoustic neuroma using a greater than or equal to 10 year latency period. 

 

Nittby H, et al., 2009. Increased blood-brain barrier permeability in mammalian brain 7 

days after exposure to the radiation from a GSM-900 mobile phone.” Pathophysiology 

(2009) doe:10.1016/j.pathophys.2009.01.001 

 

 

 


