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The investigation of paraquat effect in plant mitochondria

The consequences of oxidative stress caused changes in plant mitochondria have been researched since years. Results of various studies suggest that paraquat, which can trigger oxidative stress, may affect mitochondrial function. The effects of paraquat's exact position in the mitochondria has not yet been found, therefore our works aim was to draw closer to solving the problem. This chemical was one of the most widely used herbicide on the world.
A poison, against which there is no antidote, and its absorption in the body can cause certain death. Paraquat can induce oxidative stress in light-exposed plants by inhibiting photosynthesis. It accepts electrons from photosystem I and transfers them to molecular oxygen generating superoxide anion radicals. In case of animals the effects of paraquat on mitochondria has been studied for decades. Inducing oxidative stress is used widely in plants, and its mode of action has been investigated mostly in the chloroplasts. Paraquat is probably affects the mitochondrial electron transport chain of plant and animal organisms based on similarity, although the mitochondrial breathing of plants are partly different from the animals. In my thesis I studied this herbicide's inhibiting effect by different methods on isolated mitochondria from dark grown Arabidopsis thaliana whole plant origin cell suspension culture. The hydrogen peroxide content is apparently increased, and the difference was more observed in case of isolated mitochondria as the whole cell suspension culture. Superoxide dismutase activity was also increased in cells and in the mitochondria, and thus was able to disarm the superoxide radicals during the formation of hydrogen peroxide. Furthermore, we observed that the ascorbate peroxidase level was increased in mitochondria under oxidative stress, and it was able to reduce the hydrogen peroxide molecules using ascorbic acid as electron donor to successfully quenching the reactive oxygen radicals. The activity of glutathione reductase is also increased. The cytochrome c oxidase activity was increased in the Complex IV of mitochondrial electron transport system. The components of the electron transport system showed major activity using paraquat. Our results suggested that the paraquat unambiguously caused oxidative stress on cell suspension culture under dark conditions, which source was in the mitochondria, and we could confirm the assumptions predicted for years.



