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Cadmium (Cd) is one of toxic heavy metals which are harmful to our health. To reduce 
Cd accumulation in crop plants, it is necessary to elucidate mechanisms of Cd long-distance 
transport and accumulation in the plant body. However, these mechanisms are not fully 
understood so far.  Glutathione (GSH) is a major low weight thiol tripeptide, consisting of 
cysteine, glutamic acid, and glycine. GSH is involved in many aspects of metabolism. In our 
previous work, responses of GSH in sieve tubes to Cd treatment were investigated. GSH 
concentration in the phloem sap collected from oilseed rape plants increased by Cd treatment. 
These results suggested that GSH might be playing important roles in controlling Cd 
long-distance transport and accumulation in plants. In this work, we investigated effects of GSH 
to Cd transport and accumulation when GSH was administered to specific organs of the plant 
body.  

Plants (oilseed rape plants) were grown hydroponically in a green house where the 
growth conditions of plants were controlled completely. Four-week-old plants were treated with 

Cd and GSH. In these experiments 10 µM Cd was added to hydroponic solutions. GSH was 
administered to the old leaf (source leaf), new leaf (sink leaf) and root, respectively. After a 
2-day treatment, plants were harvested and Cd contents in their shoots and roots were measured 
using an ICP spectrometer. We employed PETIS (Position Emitting Tracer Imaging System) to 
visualize Cd movement in the plant body. 107Cd (half-life: 6.5 h) was used as a positron-emitting 
radioactive tracer in our experiment. Time-series images of the 107Cd distribution were obtained 
with the PETIS apparatus and analyzed  

Cd content in the shoots was drastically reduced when their roots were treated with 
GSH (1mM). Cd content in the roots did not changed under these experimental conditions. On 
the other hand, Cd content in the shoots increased slightly when sink-leaves were treated with 
GSH. Reduction of Cd transport and accumulation by GSH, administered to roots, was also 
confirmed by serial images of Cd movement, obtained by PETIS. Our results demonstrated that 
effects of GSH to Cd transport and accumulation in the plants were different in the organs 
where GSH was administered.  


