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I offer the following corrections to the highly misleading statement provided by councillor XXX. This 

councillor reassured you that it is impossible for non-ionising radiation to cause oxidative stress, but it 

was clear from his testimony that he does not fully understand the term ‘oxidative stress’ or its 

biological significance: 

 

Transcript provided by XXX:  

 

“I've got a number of points I could make about this but perhaps the most useful and important is 

speaking as a physics teacher. We have heard the proposed mechanism for harm to human beings is 

oxidative stress. Oxidative stress means an imbalance of oxidising radicals in the body, too many 

basically. To create an oxidising radical by radiation requires ionisation. That is what it is. You 

remove an electron from something and you produce a positively charged oxidising radical. To do 

that requires enough energy to be able to remove that electron and send it away free somewhere and 

leave this oxidising radical. 

 

Since the beginning of the 20
th
 century, we have understood the nature of radiation, it can be 

considered particle or waves. For a particle to have enough energy it means considered as a wave, it 

must have sufficient frequency, sufficient energy. Ionising Radiation means all radiation that has high 

enough frequency, enough energy to do this damage to molecules. 

That is the top end of ultraviolet v into x- rays and cosmic rays that is ionising radiation, everything 

above that range the radiation we are talking about here is the in the radio range. The individual 

particles have about a millionth of the energy required to do that. 

 

It is not ionising radiation” 

 

“That is the reason why radio waves do not cause cancer, why 4g doesn’t cause cancer, why the 

Mendip transmitter does not cause cancer, why radar doesn’t cause cancer. 

 

It heats us up, that is all that it can do because that is the only way we can absorb that radiation. It 

just jiggles things a bit faster.” 

 

XXX has made clear here that he believes that the only way cancer can be caused is via ionisation as 

caused by ionising radiation such as eg. X-rays. The quickest, simplest way to convey the 

fallaciousness of this statement is to remind you that most known carcinogens do not cause cancer via 

this specific pathway. You are all aware for example that asbestos, smoking and ultraviolet light 

(UVA and UVA) are all currently classified as Group 1 Known Human Carcinogens. None of these, 

however, are ‘ionising radiation’. More specifically, his assertion to you that oxidative stress can only 

be caused by ionisation in this way, is invalidated by literally thousands of peer-reviewed scientific 

publications. When you are encouraged (by the NHS for example), to ensure a diet rich in 

‘antioxidants’, it is not because they are expecting you to be receiving a large dose of X-rays on a 

regular basis, it is because many, many different environmental and ingested exposures can increase 

levels of oxidative stress. Increasing levels of free radicals (oxidative stress) in biological tissues is 

associated with accelerated aging, cellular degeneration, cancer and multiple diverse disease 

processes. It is the mechanism considered to induce cancerous changes in cells for present Group 1 

Known Human Carcinogens
1
 including, but certainly not limited to ionising radiation.   
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It is not possible - ask a physicist.” 

 

It is possible, I’d suggest you ask the numerous experts in physics, biology, medicine and public 

health at the International Agency for Research on Cancer (IARC) who were commissioned by the 

WHO to try to make that decision 11 years ago: 

 

 
In 2011, the World Health Organisation (WHO) via the International Agency for Research on Cancer 

(IARC) classified RFR as Group 2B ‘Possibly carcinogenic to humans’
2
. Glioblastoma Multiforme 

(GBM), an associated rapidly progressive fatal brain cancer and acoustic neuroma, satisfy the Hill 

criteria for causality from RFR exposure based on human epidemiological studies
3
.  Human 

epidemiological evidence has continued to accumulate since
4-9,10

.  In 2018 the largest animal study so 

far, published
,
 from the highly credible US National Toxicology Program (NTP)

11,12
 declared the 

evidence for carcinogenesis ‘clear’, putting pressure on IARC to reassess urgently and elevate RFR to 

Group 1 ‘Known Human Carcinogen’
13,14

. Furthermore, the large-scale Ramazzini Institute study
15

 

which used  far field radiation designed to emulate base station type radiation was published shortly 

afterwards and independently confirmed promotion of carcinogenesis in cells of glial derivation. 

Legal authorities continue to validate the causal link between RFR and tumours.
16

 The incidence of 

these kinds of brain tumours are rising in the UK
17

, Netherlands
18

, Australia
19

 and USA
20,21

 

 

“Well, put it this way, no scientist can say anything is impossible, however, in the 30 years or so we 

have been considering the possibility that this kind of radiation might cause damage to human or 

other issue, nobody has been able to suggest a mechanism by which this radiation could do that.  

 

Nobody.” 

 

‘Nobody’, in this case is actually hundreds of peer-reviewed scientific authors. The oxidative stress 

mechanism is a viable, currently accepted mechanism of carcinogenesis for other Group 1 

Carcinogens and in the case of non-ionising radiation, hundreds of peer-reviewed scientific papers 

have now been published demonstrating biological effects occurring in response to a range of 

frequencies. Specifically, in excess of 90% of publications that investigated for oxidative stress indeed 

found oxidative stress, both in vitro and vivo (animal studies).
22

  

 



Oxidative Stress Review
Yakymenko et al 2015 

Yakymenko et al., 2015, Electromagn Biol Med. Jul 7:1-17.
Oxidative mechanisms of biological activity of low-intensity radiofrequency radiation.

https://www.ncbi.nlm.nih.gov/pubmed/26151230

93 % Studies Demonstrating Oxidative Stress

No effect

Oxidative Stress

Dr. Erica Mallery-Blythe 2018 

Oxidative Stress

Oxidative Stress Found

Oxidative Stress Not 
Found

Oxidative Stress Review 2018  
Bandara, P., Carpenter, D.O., 2018. Planetary electromagnetic pollution: it is time to assess its 

impact. Lancet. Planet. Health 2 (12). https://doi.org/10.1016/S2542-5196(18)30221-3

Dr. Erica Mallery-Blythe: BSEM presentation 
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216 / 242 
Studies significant OS

216:26
89% show biological disruption

 
 

Bioinitiative 2020 Update Dr. Henry Lai
RFR Free Radical (Oxidative)

BioInitiative Working Group, Sage, C., Carpenter, D., BioInitiative Report: A Rationale for a Biologically-based 
Public Exposure Standard for Electromagnetic Radiation   December 31, 2012, as updated in 2014, 2018. 2019 

and 2020 www.bioinitiative.org

Oxidative Stress

Effect

No Effect

Of 261 total studies: (E= 
240 (91%); NE= 21(9%)

Dr. Erica Mallery-Blythe 2020

 
As seen from the most recent review above, there are now over 200 publications examining oxidative 

stress in response to non-ionising radiation and it continues to be seen that in excess of 90% of these 

papers show positive results
23

.  

 

There is no such mechanism by which it could do that. That is the fundamental weakness of this 

argument about harm. 

 

That people have done experiments and suggested there may be an effect, the effect is always 

relatively weak whatever they find and then someone else finds none... 

 

In the specific case that this councillor refers to of oxidative stress, 240 groups of authors found the 

‘effect’ and 21 did not. Regarding how ‘weak’ or strong this damage is, it should be noted that 

oxidative stress can damage multiple biological systems and is implicated in many diseases of high 

public health importance (in addition to cancer) such as Alzheimer’s, cardiovascular disease and 

infertility. The effects are cumulative (in a similar way to cigarette smoking) so risk will increase with 

total cumulative dose and some individuals will be more susceptible than others.  

 

 



Regarding the seriousness of the potential disease end points, it is important to note that oxidative 

stress can cause indirect DNA damage (among many other biological damages). Both single and 

double stranded breaks have been demonstrated in response to the relevant types of radiation at 

relevant doses. The EU funded multinational ‘Reflex Study’ shown below provides some graphical 

images of the extent of damages (broken DNA fragments cause the ‘comet’ – like tail and the healthy, 

un-irradiated DNA is featured on the left). It is important to note that the mobile phone radiation used 

in this study fell well below the ‘safety’ guidelines currently used here in the UK to protect health. 

Since XXX has chosen to use Ionising Radiation as the comparator to reassure you that Non-Ionising 

Radiation is inert, this graphic is particularly relevant. DNA damage as was demonstrated in this study 

and many more since (including the NTP study as referenced above) increases cancer risk, but there 

are also many other serious disease end points which are associated and affect both adult and child 

populations.  

 

 

The EU Funded ‘Reflex Study’ 
Evidence of Damage from EMF

Comet Assay - a typical picture after RF-EMF-exposition of HL60 leukaemia cells, Adlkofer (2004).

DNA Breakage

Dr. Erica Mallery-Blythe 2018 

 
 

... but fundamentally nobody has been able to suggest a mechanism and it always helps if you want to 

make an argument that this causes this, if you can suggest a way in which it may happen. 

 

Oxidative stress is a proven mechanism. Regarding further detail of the creation of the free radicals, 

there are also many peer-reviewed publications
24,25,26

 and the diagrams below
27

 pertain to one of 

these which involves the irregular gating of voltage gated ion channels in the cell membrane. Radical 

pair mechanism explanations are also well documented and should be very familiar to XXX as a 

physicist (also laid out in below diagram).  

 

 



 
 

There is no suggested mechanism. 

 

That statement is grossly inaccurate to the tune of hundreds of papers describing oxidative stress as 

referenced.  

 

I would not ordinarily take the time to counter this kind of verbal statement in this kind of forum, 

however this councillor delivered his testimony with great confidence and it was clear from the 

response, that his testimony was considered appropriate, useful and appreciated by the council. His 

self belief was unfortunately inversely proportional to his factual accuracy, however and it is deeply 

disturbing that important decisions which concern the health of citizens all over the UK are being 

made in this way, using inaccurate information from under-informed sources. 

 

It is my understanding that in this case the ‘Responsible Body’ could be considered to be your 

Council, if health damages are incurred. I would strongly advise this councillor (especially given his 

safeguarding role in loco parentis as a teacher and self purported authority on this subject), to 

reconsider his advice and reassurance.   

 

It was just that the vote ultimately fell in favour of the objectors to the mast proposal, however as 

councils continue to be pressurised to allow increased radiation emissions, one would hope that 

decisions will be made on the basis of genuinely expert testimony representing both viewpoints, with 

time for them to be fully explored and debated. Three minute speeches are not sufficient for councils 

to appraise such important, novel issues.  
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