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Motivation and Aim: Reactive oxygen species (ROS) is one of the key factors that 
damages living systems. ROS production during stress dramatically increases, which 
causes membrane damage and can lead to death of the living system. The plants have 
an antioxidant system (AOS) that effectively fights against the ROS. Biochemistry of 
this system is well-known. AOS includes a number of antioxidant enzymes (ascorbate-
glutathione cycle, catalase, superoxide dismutase, catalase) and antioxidant species 
(ascorbate, glutathione). However, the regulation of this system insufficiently studied. 
There are many kinetic data on antioxidants species and expression data. Integration of 
this data and dynamic modeling is a perspective approach to describing the complex 
response of the system to external disturbances, such as abiotic stress.
Methods and Algorithms: Literature sources were used to obtain kinetic data. Expression 
experiments was extracted from GEO databases. We used the COPASI software [1] to 
build a dynamic model of the antioxidant system.
Results: We present a new model of AOS in a plant cell. In addition to chloroplasts, 
models of peroxisome and mitochondrial components of the AOS were created. Based 
on these data, stationary states are calculated in normal and stressed conditions (salt 
stress, water-deficient).
Conclusion: Our study includes a complex description of the dynamics of the plant’s AOS 
in response to stress, taking into account the division into compartments. The kinetic 
mechanisms and kinetic parameters of enzymes of the antioxidant system, concentration 
of enzymes in different cell compartments and generation rates of free radicals are based 
on the literature data and databases.
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