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Highlights 

In this study, the molecular and biochemical changes of two important antioxidant 
enzymes (peroxidase and polyohenole oxidase) in oxidative stress resulting from disease 
inoculation were compared in Septoria tritici tolerant and susceptible wheat genotypes. 
Based on the results, the expression of peroxidase gene in resistant genotypes was 
increased at all sampling time points compared to control (untreated), which increasing 
were greatest in the first hours after infection (6, 12hrs) and kept almost constant after 
12hrs. Polyphenole oxidase expression in the early hours in resistant genotypes did not 
follow the regular process, but its rising trend started from the second day after infection 
and continued. Peroxidase enzyme activity in all time points after inoculation was much 
more in resistant genotype than susceptible one. Considerable differences in polyphenole 
oxidase activity was observed between resistant and susceptible genotypes. Polyphenole 
activity was acceptably increased in the early hours in resistant genotype compared to 
control sample, however, on the second day of sampling, dropped it again and has been 
rising till 1st week after inoculation.  
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Importance 

Disease resistance in plants includes a wide range of defense responses which 
resulted to reduce or stop infection at certain stages of pathogen-host interaction. 
Defense mechanisms include physical and chemical barriers present in plants which 
interfere in pathogen establishment. Other plant protection strategies are induced 
defense responses as enzymes which activate after inoculation. The interaction 
between pathogen and host plant leads to changes in metabolism, enzymes activity 
particularly phenylalanine amonialyase, peroxidase (POD), polyphenole oxidase 
(PPO), and beta-1,3 glucanase. Polyphenole oxidase is a nuclear coded enzyme that 
catalyzes oxidation of oxygen-dependent of phenols to quinones. POD belonged to 
oxidoreductase protein family catalyze the oxidation of various organic and inorganic 
substrates such as; phenolic copounds, cytochrome C, and nitrate in the presence of 
H2O2. POD involve in many physiological processes such as; plant growth and 
development, auxin catabolism, the oxidation of phenolic compounds to form lignin 
and response to biotic and abiotic stresses. Given the important role of POD and PPO 
enzymes in oxidative stress resulted from environmental adverse conditions 
including various diseases, the assessment of their changes can be informative for 
plant breeder in terms of plant responses to pathogen. 

Introduction (Hypothesis and aims) 

Plants are exposure to some biotic and abiotic stresses during their life such as 
drought, salinity, low or high temperature and various diseases. Numerous studies on 
oxidative stress have demonstrated that in plants exposed to adverse environmental 
conditions, could be resulted to increased production of reactive oxygen species 
(ROS) such as; superoxide radical (O2), hydrogen peroxide (H2O2), hydroxyle 
radicals (OH) and alcoxyle radicals (RO) in cells. Accumulation of ROS could be 
resulted damage to cellular components such as membrane lipids, chloroplasts, 
pigments, nucleic acids, and finally cell death. Plants were used antioxidant defense 
enzymes such as; peroxidase (POD, EC 1.11.1.7), and polyphenole oxidase (PPO, 
EC 1.10.3.1) to control rapid increasing in ROS under various environmental stresses 
such as pathogens. PPO and POD levels in plants increase in response to infection 
and wounding. 
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