
Bio-accumulation or bio-concentration of radionucleotides through food chain
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Referance：
Fujio Kasamatsu
bio-concentration   Edit. N. Yamagata 、
Radioisotopes 48, 1999.
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Concentration factors do not rise

・Very low Concentration Factors

・Bio-accumulation or bio-concentration of 
radionucleotides through food chain is  not 
increasing.

Why are not accumulated ?
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・Iodine ............solid/gaseous （sublimation nucleotide）
I-131    (Half life time: 8.04 days）

Iodine and Cesium

・Cs........solid , behaves like potassium : 
does not accumulate to specific organs

Cs-137 (Half life time :30.1years），
Cs-134 (Half life time: 2.07years）
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Taking water K+
Cl-

H2O (flux by 
concentration gradient )

H2O

The flow of salts in marine fish body

137Cs+
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Osmotic pressure
Sea water＞fish 

waterNa+

Mg2+

137Cs+
NaCl

Excretion via gills Excretion via urine

（Ref： Fundamental  physiology of fish 
Edit. K. Aida)

Feed

Na+K+ Mg2+ Cl-137Cs+ Cs+

・Radionucleotides excrete, not accumulate.
・The concentration in fish is depend on 

the concentration of environmental water .
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Comparison of  Cs-137 concentration between  sea water and fish body
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（Ref. ： F. Kasamatsu Aquabiology 122, 1999）

Cs-137 concentration annual changes in Japan coast
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・Fish body concentration depends on sea water concentration
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Excretion of radio nucleotides

137Cs+

Biological half  time of 

Cs-137＝50 days137Cs+

137Cs+

x 5~100

Feed

Sea water

The half of Cs-137 is excrete 
in 50days. (Laboratory work 
result)（Bq/kg-wet)

Cs-137 concentration in sardine result)
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Chelnobyl accident

・In natural condition    
Cs-137 excretes  
quickly.

Ref: 
K. Yoshida 、JCAC 34, 1999.
F. Kasamatsu、Radioisotopes 48, 
1999.
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