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Distribution of Radiocesium in Cattle body Analysis using the compartment model

Takase, Tsugiko

2,700,000

2011 3

The accident of the FDNPP on March 2011 had contaminated with radioactive cesium
on the wide eastern area of Fukushima prefecture. The followings need to be clarified to predict dynamics
within the cattle for the establishment of countermeasure against the contamination: 1. Transfer of
radiocesium from feed to the cattle, 2. Transfer of radiocesium within the cattle by the metabolism. In
this research, distribution of radiocesium within the body of cattle that was lived for more than 5
months on the grass therein. A compartment model was applied to the radiocesium concentrations of tissue,
urine and blood.

Radiocesium concentration in muscle is 30 fold greater than that in blood. Also suggests that 137Cs tends
to accumulate into muscle. The results support the conventional cesium metabolism model “ radiocesium
accumulated in the muscle is slowly discharged from the body by the route of blood, Kidney and urine”
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Fig.1 The Scheme of the compartment model for
radiocesium transfer in cattle body
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Fig.2 The Scheme of the simple compartment
model for time dependent analysis
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Table 1 Ratio of transfer coefficient ( 2,7/ ag;)

. A/ ag
Tissue B, W; - r

This work sheepD hu]nang)

Muscle 34 0.36 0.01 0.02 0.002

Liver 10 0.02 0.70 0.49 0.11

Kidney 22 0.004 16 131 047

Heart 17 0.004 2.4 - 0.58

Spleen 13 0.002 5.4 - 095

B;: The constant value of the ratio between blood
and tissue

W, : Relative weight of tissue
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Fig.4 Time dependence of 1*’Cs concentration
in a cattle urine
contaminated feed stopped : Time = 0

Table 2 Parameter of the compartment model

Sample Al a A2 B R?

Cattle-A 54 0.38 45 0.024 0.99
Cattle-B 60 0.24 40 0.021 0.9
Cattle-C 45 0.24 55 0.024 0.98
Cattle-D 53 0.47 47 0.024 0.98
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