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Programmed cell death (PCD) is a key event for normal reproductive and vegetative development of plants (Fukuda, 
2000; Wu and Cheun, 2000). PCD is also part of plant defense strategies against external negative factors, both biotic 
(Beers and Mc Dowell, 2001) and abiotic (Koukalovà et al., 1997; Rao and Davis, 2001). The onset of an oxidative 
burst due to an over production of reactive oxygen species (ROS), seems to play a key role for the activation of several 
kinds of PCD (Mittler 2002; De Gara et al., 2003). Among ROS, H2O2 in particular, being diffusible across membranes, 
acts as a signal molecule for the activation of metabolic pathways involved in PCD.  
The induction of PCD by heat shock treatment has been studied. The results obtained confirm that a well defined 
amount of H2O2 production/accumulation is a crucial point for triggering PCD, since production of H2O2 under a 
threshold value induces PCD, whereas massive H2O2 production promotes the necrotic process. The activation of heat–
induced PCD shifts both ascorbate and glutathione pools toward the oxidized form and  requires the suppression of the 
enzymes of removal of  hydrogen peroxide (ascorbate peroxidase and catalase). The decrease in the cytosolic Ascorbate 
peroxidase (APX) seems to be one of the early events occurring during PCD activation: 10 minutes after PCD 
induction, APX activity is almost halved, whereas 24 hours are required in order to halve cell viability. APX regulation 
seems to occur at both the transcription and translation/post-translation levels at different times during PCD activation. 
The activities of the enzymes involved in the recycling of the ascorbate and glutathione oxidized forms, namely 
dehydroascorbate peroxidase, ascorbate free radical reductase and glutatione reductase, seem to be at least transiently 
stimulated after the heat shock, probably as an homeostatic attempt to overcome the increase in ascorbate and 
glutathione oxidation.  The role of the cellular redox state in the activation and success of heat-induced PCD is 
discussed. 
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