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Abstract
As a negative consequence of human activities heavy metals are mobilized from their

natural reservoirs to the atmosphere, soil and water. Phytoremediation is a green technolo-
gy making use of naturally occurring processes in plants for degradation and sequestration
of organic and inorganic pollutants [1]. During the phytoremediation pollutants are effec-
tively removed, but often the underlying biological mechanisms remain unknown. 

For most elements multiple transporters exist that enable the passage through the
membranes. When present in excess elements accumulate in plants and may cause toxicity
in form of detectable physiological changes. Following the patterns of these changes light
may be shed on mechanisms of plant tolerance. 

Typha latifolia (broad leaf cattail) is commonly used in phytoremediation of waste
water contaminated with organic and inorganic pollutants. Here, we present Cd, As and Pb
uptake capacity, their distribution and deposition as well as glutathione and ascorbate
depending enzyme responses in T. latifolia when treated with 100 µM of these stressors. 

Root and rhizomes of T. latifolia were analysed by micro-proton induced X-ray emis-
sion (enabled by [2]) which revealed Cd, As and Pb spatial distribution in tissue. In roots the
highest concentrations of Cd were found in the central core, whereas the highest concentra-
tions of As and Pb in the epidermis. In rhizomes the highest concentrations of Cd and Pb
were found in the epidermis and the highest concentration of As in the endodermis. The
activity of the enzymes using glutathione as a substrate increased and the activity of the
enzymes using and producing ascorbate decreased upon treatment with Cd, As and Pb.

The results of these experiments give us the opportunity for better understanding of
the detoxification processes and also provide insight in the plant's adaptation strategies for
living in heavy metal contaminated sites.
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