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Abstract: The pgper summarizesprogresses in the field of plants regponse to cadmiun (Cd), an mportant
and w idegpread heavy metal in enviroment W e analyse the toxic effectsof Cd on plants and discuss the re-
sgonsemechanisn sof plants to Cd stress including exclusion, immobilization and compartm entalization of
the ions, synthesisof phytochelatinsand metallothionein, inducanentsof stessprotein and stess ethylene
The higher plants are able to uptake Cd depending on concentration and bioavailability of Cd in the il
The processesof uptakew eremodulated by the presence of organicmatter, pH, redox potential, tenpera-
ture and concentrationsof other elenents A s soon asCd enters the roots, it can reach the xylen through
an apoplastic and/or a symplastic pathway, complexed by several ligands such as organic acids and/or,
perhaps, phytochelations Cd damages the roots by altering the synthesisof RNA and inhibits ribonuclease
activity. Cd interactsw ith thew ater balance and damn ages the photosynthetic apparatus Cd significantly
reduces the nomal H* /K* exchange and the stomatal opening, but how it dose 0 has yet to be estab-
lished Cdwasfound to produce oxidative stress by inhibit the activity of several antioxidative enzymes
Potential effects of Cd on host-pathogen interactionsw ere very recently exanined In regponse to Cd
stress, the plant can rert to a number of defense systans Cd can be mmobilized by means of the cell
w all and extracellular carbohydrates The mportance of thismechanisn may vary in acoordancew ith the
concentration of Cd supplied and the secies involved, etc But no differences in cellw all binding betw een
nomal and Cd-tolerant plantsw ere observed Preventing Cd ions from entering the cytosl through the
action of the plasnamembrane could theoretically represents the best defense mechanisn. Cd stress gave
increased levelsof agparagine in root exudates How ever, this reponsew asprobably due to disfunction of
the plantmenmbranes at Cd concentration above 1pm, rather than to a ecificmechanisn of amnino acid in-
duction aimed at directly chelating Cd ions A deeper understanding of these eventswould be very useful in
w idening our know ledge of Cd exclusion in higer plants Cd has a high affinity to metabolic p rocesses of
the sulphur metabolisn, and its first effect is on A TP-sulfurylase, thus activate the synthesis of phy-
tochelatins Phytochelatins chelate Cd and form various complexswith Cd A s a result, it's prevented
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from circulating as free Cd®* inside the cytosol The production of phytochelatins is aw idespread mecha-
nisn of Cd detoxification in higher plants In animals, cyanebacteria and fungi, Cd can be complexed and
detoxified by metallothioneins, a group of gene-encoded Cys-rich peptides, w hich generally lack aromatic
acids But there isno certain indication of the existence in higher plantsof metallothioneins induced by Cd
Thus, their role in Cd detoxification sean s to be at present of secondary importance as comparedw ith phy-
tochelatins and stress proteins V acuolar compartm entalization can prevent the free circulation of Cd ions
in the cytol and force them into a lmited area, thusplaysa very significant role in Cd detoxification and
tolerance  Themechanisn of compartmentalizationw as disscusd in thispaper. Being subjected to various
stresses, plantsoften start the synthesisof heat shock proteins, U biquitin and stress ethylene But now
it's mpossible to understand exactly the relationship betw een ethylene biosynthesis and Cd stress at a
molecular/cellular level Regonse to Cd in nomal higher plants is a complex phenomenon Cd can evoke
a number of parallel and/or consecutive events at molecular, physiological and morphological levels In-
dentification of individual biochem ical pathw ay such asphytochelatin production and preteolysis, etc, ises
sential W ithout integration into a cellular repponse, how ever such studiesmay lose direction and overen-
phasize theoverall mportance of a given pathw ay in achieving tolerance T herefore, furthur effortsare ur-
gently required in order to establish definitely themechanisn of Cd tolerance in higher plants
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Fig 1 M echanisn of Cd chelation and compartmentalation in the vacuole
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