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Cd accumulation in the human body causes serious health problems when Cd is taken 
via the farm products. In order to decrease Cd accumulation in these products, it is necessary to 
understand mechanisms of uptake, transport and accumulation of Cd in the plant body. In the 
last few years, we have tried to elucidate mechanisms of Cd transport and accumulation by 
tracer experiments using the radioisotope 107Cd and intact plants. However, the uptake step of 
Cd have not been analyzed in detail because the lack of method to monitor noninvasively the 
amounts of 107Cd uptake by intact plants. Thus, in this study, we have developed a monitoring 
system of 107Cd radioactivity in tracer solution using Positron Multi-Probe System (PMPS). 

Two-week old oilseed rape plant (Brassica napus L.) was placed into a plastic 
cylindrical container containing 30 ml of 0.5 mM CaCl2 solution with approximately 10 MBq of 
107Cd, which was produced by bombarding silver plate with an energetic proton beam delivered 
from AVF cyclotron at TIARA (Takasaki Ion Accelerators for Advanced Radiation 
Application) in Japan Atomic Energy Agency and was purified. The cylindrical container was 
divided by nylon mesh into two compartments, the root of the plant was immersed in the upper 
compartment, and a pair of PMPS detectors was placed outside the bottom compartment. The 
tracer solution was gently stirred by bubbling air in order to prevent a concentration gradient of 
solvent between the two compartments, and the radioactivity in the solution was measured 
continuously. 

As a result, we successfully obtained the time-course change in 107Cd radioactivity in 
the tracer solution over 24 hours. The time-course data for 107Cd radioactivity can be fitted to an 
exponential decreasing curve with a plateau. This indicates that the rate of Cd uptake by the 
plant was proportional to the Cd remaining in the tracer solution. To date we could 
simultaneously monitor the uptake amounts in 4 individual oilseed plants by shielding each 
detector head with lead blocks. The detailed analysis of the kinetics in various experimental 
conditions would provide valuable information concerning the mechanism of Cd uptake in 
plant. 


