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The content of this presentation is based on personal provision and is not 

representing any of the organization that apear in this presentation. 

From  鳥獣人物戯画  Caricatures of Animals and Humans  (12~13th Century)  

considered as the oldest cartoon in Japan) 

http://www.nihs.go.jp/tox/Default_e2.htm


201３-06-19   40th JSOT @ Makuhari 2 

X 

X 



201３-06-19   40th JSOT @ Makuhari 3 

VSD (virtually safe dose) 

  Chemicals 

• 10-6 

• 10-5 

 

• 10-4～ 10-3 Asbestos (occupational) 
– In Japan, mesothelioma patient is 1,000 per year, with unknown 

numbers of lung cancer. 

 

  Radiation  

• 10-2   100mSv  (threshold anounced by Japanese FSC*)  

  if dose rate effect is considered,    

  DDREF  100mSv = 10-4 ? 

 
 FSC: Food Safety Commission of Japan 
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“Magical effect” of Radiation 

• Rheumatoid arthritis 
– Anticancer drug “methotrexate” is effective.  

– Radiation is also reported to be effective 

 
In case of radiation, some one says “ therefore low dose 

radiation is good for health”, and mass media picks it up for 
news. 

 

●However, nobody will say that “anticancer drug 
methotrexate is good for your health”, and no mass media 
will pick it up. 
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Practical Problems in Fukushima 

• First problem:  

 
“Mund therapie” by a certain radiation experts given to the 

exposed population “There is no scientific evidence that the 
cancer are clearly induced below the level of 100mSv, and 
hence, no need to fear”. “Stress will be more harmful, so do 
not seriously consider a small amount of radiation”.  

 

(Which is perfectly adequate for those who were exposed) 

 

was also announced to the non-exposed people, and people 
who might get exposed in the near future. 
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Practical Problems in Fukushima 

• Second problem:  

 

Food Safety Committee of Japan had set a threshold of 
100mSv / whole life. 

 

This made those who wanted to work at places above 
that level difficult to do so, and those who wanted to 
avoid as much as possible difficult to evacuate.  

 

= narrowed the choice of people having different idea. 
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Practical Problems in Fukushima 

• Unrealized problem:  

 

Failed to arrange “Round Table Discussion” 

among all stakeholders. 

 

This failure slowed down the decision making of 

the government (Capital and Local). 
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●High dose exposure  

– 2004 Kenya  317 exposed, 125 dead 

– 1974 India   397 exposed, 106 dead 
Over 50 mg/kg/day and symptomatic within 8 hoursv 

Cause of death: Lung edema, acute liver failure (hepatic necrosis), GI tract 
insufficiency, convulsion, brain edema 

Those who survived developed liver cirrhosis and high incidence of hepatic 
cancer. 

 

●Low dose exposure 

– No acute symptoms:  

– Dose-dependent increase in incidence of hepatic cancer 

Aflatoxin (human exposure) 

Similar to radiation 

●high dose = definitive effect 

●low dose = stochastic/probabilistic effect 
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The authors report that 

these low dose groups 

are NOT SIGNIFICANT, 

But,  

1/3x2x2 < 0.05 
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Hormesis does not occur without a 

condition(=something to take care) 

 
• Basal disease  + Additional treatment 

 

• When the mechanism of (B) and (A) is similar, the 

combined effect is additive, and therefore hormesis 

effect is not observed.  

 
• Tanaka et al. 2003, 2007 can be interpreted that the 137 Cs g-ray is additive 

to background natural radiation in terms of total cancer and longevity. 
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Tickle dose 
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Mithridates VI Eupator 

 The Royal Toxicologist  

(120-63 BC) King of Pontus  

aka Mithridates the Great  
Slide by 

Bruce Blumberg 

UC Irvine 
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radiation 

• DNA damage 

• Protein damage 

 

 

●Reversible effects 

■Irreversible effects 

 



201３-06-19   40th JSOT @ Makuhari 20 

View Point (3) 

Radiation DNA damage 

 

■irreversible = non-repaired 

 

Radiation Protein damage 

 

■irreversible = repair signal-induced epigenetic changes 

 

Basis:  

epigenetic modification alone can cause tumor (example: iPS) 
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Solid cancer ≒ other than leukemia 

Hiroshima/Nagasaki 
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Hiroshima/Nagasaki 

Fukushima？ 

Dose 

Dose 

Effect 

Effect 
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Repair 

Single exposure 

Time 

Hiroshima/Nagasaki 

Repair 

Repeated or continuous exposure 

Time 

Fukushima 
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Light smoker ⇒ synergistic effect on Lung Cancer 

★Toxicologically speaking： 
A-bomb was the cancer initiator 

Smoking was the cancer promoter 

 

Heavy smoker ⇒ clear induction of lung cancer regardless of radiation  

                        ⇒ heavy smoking masks the radiation effect    

Repair 

Single exposure 

Time 

Hiroshima/Nagasaki 
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ライトスモーカー ⇒ 肺がん増加作用が見られる 

 

★毒性学的に： 
被曝は、発がんイニシエーター 

タバコは、発癌プロモーター 

 

ヘビースモーカー ⇒ 肺がん増加不明 

     （タバコによる発がんが勝ってしまう） 

Repair 

Single exposure 

Time 

Hiroshima/Nagasaki 
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Repair 

Repeated or continuous exposure 

Time 

Fukushima 

? 
What happens to those who work during day for 

decontamination and come back to a hotel and smoke for 

relaxation? 
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Dose 

Effect  

Lethality (death) 

Epigenetics,  Saturation level of  

Irreversible effects by DNA damage 

Irreversible effect by Epigenetics 
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Irreversible effects by DNA damage 
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Research direction, proposal 
• Re-establishment of Radiation Toxicology 

– Genetic irreversible effect 

• Low organ specificity 

– Epigenetic irreversible effect 

• High organ specificity 

• Commonality of radiation and chemical signaling effect 

– Sensing systems of Chemical reaction (incl. that of ionizing radiation) 
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Overall Conclusion 

• Risk assessment of Low dose rate 

repeated/continuous exposure needs data on 

epigenetic effects of radiation 

 

– Different responses by adults, children, infants, 

embyro, germ cells. 

 

– highly organ/tissue specific 
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END 
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What is p<0.05 

When you play chess game with a person you think equal,,, 

• If you lose 3 times in a row, you start to think you are weaker. 

• If you lose 4 times in a row, you think you may be weaker 

• If you lose 5 times in a row, you will surely give up. 

 

• The probability that you lose 4 times in a row is  

½ x ½ x ½ x ½  = 1/16 = 0.0625 

•   The probability that you lose 5 times in a row is  

        ½ x ½ x ½ x ½ x ½  = 1/32 = 0.03125 

 

P<0.05 is such a number! 
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A disease “Significantosis”  
by Akira Sakuma (U Tokyo, Japan) 

The symptom of this “disease” is that once the “patient” 
is confronted with a data set with a p-value smaller 
than 0.05, then he or she instantly believes that it is 
definitely biologically significant, and vice versa, i.e. if 
not statistically significant, then instantly believes that it 
is definitely biologically not significant. 

 

Prof. Sakuma says that “statistically significant” dose not 
contain that it is biologically and medically significant. 
Even if it is not statistically significant, it is not actively 
proven that the parent population is different, but 
suggestive of no difference for the time being. 

 

Akira Sakuma, Drug efficiency evaluation-Planning and analysis –I, Unversity 
of Tokyo Press,1977, pp51. 


