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T-2 toxin and beauvericin (BEA) are fungal toxic secondary metabolites produced by several species of the Fusarium 
genus. Although recent studies have shown that BEA is produced by various phytopathogenic Fusarium species 
suggesting that the toxin may play an important role in the etiology of plant diseases, limited information exists on the 
toxigenicity of BEA against plant systems. Differently from BEA, the toxicity of T-2 toward humans, animals, and 
plants systems has been well studied. T-2 was found as a natural contaminant of various plants and show to be  highly 
toxic.  
Understanding the mechanisms of mycotoxin action on the host plants at the cellular and biochemical level is 
important to prevent the development of the disease. In this study the phytotoxicity of BEA and T-2 was evaluated 
against tomato (Licopersicon esculentum L.) plants. The two toxins showed different effects on the survival of the 
plants. After 3 h of treatment with 50 µM T-2, plants showed symptoms of wilting and at 24 hours the plants were 
completely wilted compared to the control. The trend of the plants incubated with BEA was very different. Symptoms 
of wilting were not shown also at longer times indicating that plants were able to counteract the phytotoxicity of BEA. 
In a variety of plant-pathogen interactions microbial phytotoxins induce the production of reactive oxygen species 
(ROS). It has been suggested that the fate of the infection mainly depends on the capability of the plant to modulate 
such  ROS increase. 
In plant cell ROS detoxification is carried out by a network of reactions involving enzymes and  metabolites with 
redox properties. It is known that the ascorbate-glutathione system is involved in the scavenging of ROS, therefore the 
possible involvement of the ascorbate-glutathione system in the response of plants to the action of the two mycotoxins 
was studied both enzymatically and electrophoretically. 
In tomato plants treated with T-2, severe wilting was preceded by an imbalance of the ascorbate-glutathione system. 
The treatment with T-2 resulted in significant reduction in the levels of ascorbate (ASC) and reduced glutathione 
(GSH), and in the increase in dehydroascorbate (DHA) and oxidized glutathione (GSSG). BEA did not cause a 
decrease in the ascorbate level whereas an increase in GSH content occurred. The changes in the activity of ascorbate 
peroxidase, the most efficient scavenger of hydrogen peroxide in all compartments of plant cells, were also analyzed. 
Ascorbate peroxidase activity increased after three hours of treatment with BEA. The activity of dehydroascorbate 
reductase, the enzyme involved in ascorbate regeneration from its oxidized form, also increased within 24 hours of 
treatment. T-2 treatment did not induce significant changes in either ascorbate peroxidase or dehydroascorbate 
reductase activities, whereas the activity of AFR-reductase, the enzyme involved in the reduction of AFR to ASC, 
decreased. 

The data reported here show an involvement of the ascorbate-glutathione system in tomato plants treated with the two 
phytotoxins. In both cases the ascorbate-glutathione system is altered, thus confirming the relevance of these system in 
the perception of  unfavourable environmental conditions. 
 
 
 




