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INTRODUCTION

With a rapidly growing implementation of nanomaterials in various consumer products, comes an even greater environmental concern. Silver nanoparticles (AgNPs) are the most commonly used
nanomaterial in consumer products due to their antibacterial and antifungal properties. However, being released to water or soil, AgNPs are likely to interact with plants, which are a vital part of the ecosystem,
and thereby enter the food chain. Although AgNPs are known to induce toxicity in prokaryotic and eukaryotic organisms, their effect on plants has not been fully elucidated.? In this study, tobacco (Nicotiana
tabacum) plants were simultaneously exposed to the same concentrations (25, 50, 75, 100 and 500 uM) of AgNPs and ionic silver (AgNO;), in order to determine AgNPs potential phytotoxic effects on this
economically important crop plant. In terms of oxidative stress, changes in activities of antioxidant enzymes, pyrogallol (PPX) and ascorbate peroxidase (APX), were determined in both roots and leaves and
compared to non-exposed, control plants. Furthermore, changes in PPX and APX isoforms expression in treated plants were observed in regard with Ag form and its concentration and compared to control.

RESULTS

Table 1. Concentration of Ag measured in roots and
leaves of adult tobacco plants. The results represent the
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Figure 5. PPX isoforms of tobacco roots after conducted native
PAGE. K - control; 1 - 25 uM, 2 - 50 uM , 3 - 75 uM, 4 - 100 uM
and 5 - 500 uM AgNPs; 6 - 25 uM, 7 - 50 uM, 8 - 75 uM, 9 - 100
UM and 10 - 500 uM AgNO..

Figure 6. PPX isoforms of tobacco leaves after conducted
native PAGE. K - control; 1 - 25 uM, 2-50 uM, 3 - 75 uM, 4 -
100 uM and 5 - 500 uM AgNPs; 6 - 25 uM, 7 - 50 uM, 8 - 75
UM, 9 - 100 uM and 10 - 500 uM AgNO,.
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Figure 7. APX isoforms of tobacco roots after conducted
native PAGE. K - control; 1 -25uM, 2-50 uM, 3 -75 uM, 4 -
100 uM and 5 - 500 uM AgNPs; 6 - 25 uM, 7 - 50 uM, 8 - 75
UM, 9 - 100 uM and 10 - 500 uM AgNO,.

Figure 8. APX isoforms of tobacco leaves after conducted
native PAGE. K - control; 1 - 25 uM, 2 -50 uM , 3 - 75 uM, 4 -
100 uM and 5 - 500 uM AgNPs; 6 - 25 uM, 7 - 50 uM, 8- 75 uM,
9-100 uM and 10 - 500 uM AgNO..

CONCLUSIONS

(After both types of treatments similar accumulation of Ag was obtained, which was significantly higher in roQ
than in leaves.

e Concentrations and the form of applied Ag seemed to be correlated with activities of both APX and PPX since
significant differences were obtained between AgNP- and AgNO,-treatments in both roots and leaves.

e Peroxidase isoenzyme patterns exhibited that the Ag form and its concentration affect the peroxidase isoforms
expression; namely, quantitative and qualitative changes were observed in PPX and APX isoforms in treated plants
compared to control, but also in roots and leaves of plants exposed to different forms of Ag.

e Obtained results suggest that AgNPs induce different and specific response in plant’s antioxidant enzymes
&mpared to AgNO..
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