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Main Points 
• LNT theory is invalid, antinuclear ideology 

• Fukushima evacuation 1600 premature deaths 

• Precautionary action was not “conservative”  

• Hiroshima leukemia incidence at 20 mSv below 

the controls. Threshold for harm ~500 mSv. 

• Chronic radiation is harmful > 700 mGy/year; 

and beneficial below 700 mGy/year (70 rad/yr) 

• Go back to 1934 ICRP standard of ‘tolerance 

dose’ of 0.2 roentgen/day or ~ 700 mGy/year 

• Discard politicized science-based regulations 



Hiroshima Atomic Bomb Survivor Zones 



UNSCEAR 1958 Table VII 

Leukemia incidence for 1950–57 after exposure at Hiroshimaa 

c It has been noted (reference 15, 16) that almost all 

cases of leukemia in this zone occurred in patients 

who had severe radiation complaints, indicating 

that their doses were greater than 50 rem. 



Threshold at 50 rem for increased cancer 

J-curve  
LNT model is wrong 









From germ cell 
mutations to 
somatic cell 
mutations to 
risk of cancer 





Mutation frequency for controls =  0.0032  



Germ cell mutation frequency - fruit flies, 22.4 mGy/h  



Cancer death rate rises exponentially with age 

Main cancer cause 
is spontaneous 
DNA damage due 
to free radicals, 
reactive oxygen 
species (ROS), 
thermal effects 
• Mutations add up 
• Defences get old 



Mortality of 1338 British Radiologists 1897-1976 

Smith and Doll 1981, Br J Radiology 54(639) 187-194 



From 1920 to 1955  
Radiologists used safe “tolerance” dose rate  

The level was 0.2 roentgen (R) per day in 1931, based on 

applying a factor of 1/100 to the commonly accepted 

average erythema dose of 600 R, to be spread over one 

month (30 days). 

In September 1924, at a meeting of the American Roentgen 

Ray Society, Arthur Mutscheller was the first person to 

recommend this “tolerance” dose rate for radiation 

workers, a dose rate that could be tolerated indefinitely. 
 

This level is equivalent to 680 mSv/year. 



Lauriston Taylor† in 1980* 

• The founder and former president of the NCRPM 

denounced using the LNT model to calculate 

annual deaths from x-ray diagnoses:  

• “These are deeply immoral uses of our 
scientific heritage.”  

• “No one has been identifiably injured by 
radiation while working within the first 
numerical standards set by the ICRP in 1934.”  





Daniel Billen in Radiation Research 1990 

DNA is not as structurally stable as once thought 

Natural background of lesions: thermal and oxidative insult 

“Cells have mechanisms to bypass or repair these lesions” 

 Spontaneous rate = 2 x 105 DNA alterations/cell/day 

Radiation-induced: 10-100 DNA alterations per cell/cGy 

1 mGy/year radiation < 3 x 10-2 DNA alteration/cell/day 

This is > 6 million times lower than spontaneous rate!!! 

So radiation is not a significant cause of cancer. 

We’ve known this for more than 20 years! 





Ludwig Feinendegen et al. 

• Studies ignore spontaneous (endogenous) DNA damage rate 

• Endogenous rate very high compared with radiation-induced rate: 
– Endogenous DNA single-strand breaks > 106 x SSBs due to bkgnd radiation  

– Endogenous DNA double-strand breaks > 103 x DSBs from bkgnd radiation 

• Low-dose radiation up-regulates adaptive protection systems 

• Static defences act immediately to remove toxins, repair molecules 
(DNA), remove/replace damaged cells and tissue 

• Followed by dynamic defence of up-regulated adaptive systems  
that may last more than a year and protect against renewed toxic 
impacts from radiation and non-radiation, endogenous sources 

• Adaptive protections have a maximum after 150 mGy acute dose 

• Chronic or repetitive radiation initiates protection at lower level 

• Adaptive protections reduce risks = less cancer, life extension 



Beneficial Effects of Low Radiation 

Medical practitioners used radiation for decades 

to up-regulate adaptive protection systems: 

• Eliminate tumors or slow tumor growth 

• Accelerate healing of wounds 

• Stop infections: gas gangrene, carbuncles and 

furuncles (boils), sinus, inner ear, etc. 

• Treat arthritis, other inflammatory conditions 

• Treat swollen lymph glands 

• Cure pneumonia, and  

no apparent increases of cancer incidence 

 



Results of one of Sakamoto’s studies:  
Spontaneous Lung Metastasis vs. TB Dose  

http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is hormes-05-26-g009.jpg [Object name is hormes-05-26-g009.jpg]&p=PMC3&id=2477707_hormes-05-26-g009.jpg�


Source – Patient Schema for HB LDR 

15 cGy x 2/week x 5 weeks = 150 cGy 



HBI or TBI for Non-Hodgkin’s Lymphoma 



LDR Therapy for Hurthle Cell Carcinoma  



HB-LDI Therapy 1500 mGy; prophylaxis against cancer 

150 mGy x twice/week x 5 weeks = 1500 mGy 



 
 Abscopal Effect  

 
 



Shu-Zheng Liu and Jerry Cuttler at CVH 









Fluoroscopy 



Canadian Breast Cancer Study 







Bone cancer threshold at 10 Gy or 1000 rad 

of radium alpha radiation 

4133 Identified Radium Dial Painters in USA 





Nasal Radium Irradiation 
 US CDC estimate: up to 2,600,000 children received NRI from 1945-1961 as a standard 

medical practice to shrink adenoids.  Typical Navy protocol: four 10 minute irradiations 2-4 
weeks apart. Contact gamma dose = 2000 rad (20 Gy); 1 cm depth dose = 206 rad (2 Gy) 
Beta dose 68 rad (0.7 Gy) from each applicator. Excess lymphoid tissue at Eustachian tube 
openings tended to prevent pressure equalization, aggravation middle ear problems.  







CNS Bulletin Article – March 2014 





Continuous Co-60 Irradiation of Dogs 

0.3 cGy/d = 1100 mSv/year = 110 rad/year 
No significant changes in blood counts  
No apparent increase in tumor incidence 





Lifespan versus Radiation Level 

Threshold at ~ 700 mGy per year 



Fliedner: blood cell response to chronic radiation 

• Review paper in Dose-Response Journal, Dec 2012 

• He reviewed histories of humans in 10 radiation accidents (including 
28,000 in Techa and 1,800 in Mayak) and studies on rats and dogs 

• Radiation effect on mammals is function of dose-rate and total dose  

• Blood stem cells are usually very radiosensitive; however, they can 
tolerate and adapt to chronic radiation---adapt better at lower rate. 

• Deliver clones of functioning cells that maintain a lifetime of service 

• Beagle dogs at 0.3 rad/day ~ same cancer rate as control dogs 

• ICRP standard early 1930s: a tolerance dose of 0.2 r/day or 70 rad/y 

• Present-day ICRP recommendations (LNT and ALARA) unjustified 



Radiation Hormesis 

Organisms are stressed:  physical, 
chemical, biological, radiation 

Organisms adapt to stress 

Radiation modulates organism’s 
protection systems 

 
 
 
 
 

Low radiation dose/dose-rate 
reduces cancer incidence 
because it stimulates: 

• prevention of DNA damage  
• repair of DNA damage  
• removal of damaged cells 

and removal of cancer cells 

High radiation dose/level has 
opposite effects 

ACUTE DOSE CONTINUOUS DOSE 



Model for Spontaneous DNA mutations 

Pollycove-Feinendegen, BELLE, Feb 2003, pg 2-21 

Spontaneous rate: 1 in 10 cells has DSB per day 

Bkgnd rad level: 1 in 10,000 cells has DSB per day 



Radiation Hormesis - Stimulation of Defences 

Low dose stimulates defences: 

to prevent, repair & remove  

spontaneous DNA alterations  

due to thermal and oxidative 

processes (leakage of ROS) 

Spontaneous DNA damage rate is 

~10 million times greater than 

bkgnd rad’n DNA damage rate 

x10 increase background radiation 

gives ~20% lower mutation rate 



Low radiation dose up-regulates cell repair 



PuO2 in Beagle Dog Lungs 



Radon Exposure Study Disproves the LNT Hypothesis 

Greatest natural radiation exposure is 

radon gas from uranium activity 

 

Cohen tested the LNT model, as used, 

and clearly disproved it; lung cancer 

mortality lower where radon higher 

 

Lung cancer higher where radon is lower 

than the average of 1.7 pCi/L 

 

Instead of discarding LNT assumption, 

objection raised (ecological study). 

This is not relevant to testing model 

 

Authorities still accept LNT assumption 



Appearance of db/db mice at 

90th week of age 
Irradiated Group

Control Group



Is low radiation a cancer risk? No!  

• Spontaneous (natural) DNA damage1 occurs at very high 

rate > 1000 x background radiation DNA damage1 rate    

• Organisms have very powerful protection systems against 

all cell and tissue damage (internal and external) 

• Low rad’n up-regulates protections    less damage/cancer 

High radiation impairs protection     more damage, harm 
----------------------- 

1 double-strand breaks  

   Repeat these points over and over and over again 



Discussion 

• Many use LNT model to predict cancer risk from small radiation dose 

• Straight line to 0 from high-dose cancer data of atom bomb survivors 

• This procedure can only give a risk of cancer from any radiation dose 

• Epidemiological studies assume  harm, so are designed to measure 
radiation-induced cancer risk.  They do not observe beneficial effects 

• Cancer data are fitted to the LNT model, they presume LNT is valid 

• Scott et al list 7 approaches that make it difficult to see positive effects 

• Scott (2008) describes 3 epidemiological “tricks” to obtain LNT curve 

• They use relative risk or odds ratio instead of cancer incidence data 

• Misrepresentation of data and deceptions are used to fit LNT model 



Conclusions 

• Social concern about nuclear safety caused by ideological 

link of human-made radiation to a risk of cancer, via LNT 

• Radiation scare in 1950s to stop atomic-bombs continues 

in spite of extensive evidence of low-dose beneficial effects 

• Refusal to revert to threshold model for radiation protection 

blocks social acceptance of nuclear energy and radiation 

diagnostics. Remedy is to discard politicized science. 

• Nuclear regulations are overprotective and very costly 

Chernobyl and Fukushima victims suffered not from cancer 

but “a psychosis of fear” 



Recommendations 

• Scientific societies should organize events to 

discuss radiation benefits and health risks 

• Regulatory bodies and health organizations should 

examine the scientific evidence 

• Change to science-based (threshold) regulations 

• Stop calculating nuclear safety cancer risk with LNT 

• Stop regulating harmless radiation sources (radon) 

• Develop public communication programs 

• Raise radiation level threshold for evacuation 
from 20 to 700 mSv/year (2 to 70 rem/year) 
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