
Get eTOC Alert › Get New Article Alerts ›

Green Processing and Synthesis

Editor-in-Chief: Hessel, Volker

30,00 € / $42.00 / £23.00

Received:

Accepted:

Published Online:

Previous Article Next Article

Volume 4, Issue 3 (Jun 2015)

Heat shock and titanium dioxide nanoparticles decrease superoxide
dismutase and glutathione enzymes activities in Saccharomyces
cerevisiae

Joana Capela-Pires  / Rui Ferreira  / Isabel Alves-Pereira

Instituto de Ciências Agrárias e Ambientais Mediterrânicas (ICAAM), Departamento de Química, Escola de Ciências e

Tecnologia, Universidade de Évora, Ap. 94, 7006-554, Évora, Portugal

Corresponding author: Isabel Alves-Pereira, Instituto de Ciências Agrárias e Ambientais Mediterrânicas (ICAAM),

Departamento de Química, Escola de Ciências e Tecnologia, Universidade de Évora, Ap. 94, 7006-554, Évora, Portugal,

e-mail: (email)

Citation Information: Green Processing and Synthesis. Volume 4, Issue 3, Pages 225–233, ISSN (Online) 2191-9550,

ISSN (Print) 2191-9542, DOI: 10.1515/gps-2015-0007, May 2015

Publication History

2015-01-28

2015-03-27

2015-05-13

Abstract

The exposure of living organisms to metals can generate reactive oxygen species and failure in their antioxidant

defences, triggering oxidative stress and oxidative damage. Despite the intensive use of engineered nanoparticles in

numerous consumer and industrial products, data on their potential hazards in eukaryotic cells and their dependence on

environmental factors such as temperature are still scarce. The aim of this study was to evaluate the antioxidant

response of Saccharomyces cerevisiae, grown in presence of glycerol and glucose, to 5 μg/ml titanium dioxide

nanoparticles (size<100 nm) under heat shock conditions. The results showed that biomass, levels of reactive oxygen

species and glutathione reductase activity in respiratory/fermentative cells were higher than those detected in respiratory

cells. Furthermore, respiratory/fermentative cells exhibited lower levels of glutathione, malondialdehyde, cytoplasmic

catalase and glutathione peroxidase than those detected in the respiratory yeast. Saccharomyces cerevisiae grown in

the presence of glycerol, glucose and titanium dioxide nanoparticles, under heat shock conditions, caused oxidative

stress, due to a decrease in antioxidant defences such as superoxide dismutases or a slowdown of the glutathione

cycle, relative to cells grown in presence of glycerol and glucose.
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