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T HIAMJNE and pyridoxine were investigated for their capacity to 
alleviate oxidative dama~e by copper stress on a local alga (C. 

vulgaris). Lower levels ofCu+ induced a slight stimulation in growth 
criteria (growth rate & dry weight), photosynthetic pigments (0.5~J,M) 
and Orevolution (0.5, 10 !J.M) of C. vulgaris which were inhibited by 
high Cu +z concentrations. In contrast, 0 2-uptake was retarded at the 
lower Cu +z levels then significantly increased by increasing the Cu +2 

in algal cultures. Proline, MDA contents, and antioxidant enzyme 
activity of C. vulgaris markedly increased under Cu+2 stress. On the 
other hand, addition of thiamine or pyridoxine alleviated the oxidative 
damage of Cu +2 on C. vulgaris growth and enhanced growth, pigment 
contents, 0 2- evolution, and antioxidant enzyme activity in the algal 
cultures compared to reference controls. While Oruptake, proline 
content, and lipid peroxidation levels were decreased, thiamine or 
pyridoxine scavenger systems might be important for supporting the 
ability of C. vulgaris to resist copper toxicity. 
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Microalgae are sensitive indicators of environmental change and, as the basis of 
most freshwater and marine ecosystems, are widely used in the assessment of 
risk and development of environmental regulations for metals (Levy et a/., 
2007). Cu+2 is essential for macroalgae, and at low concentrations participates in 
important biological reactions as an enzymatic cofactor and electron carrier in 
photosynthetic and respiratory processes. For example, Cu+2 is required as a 
cofactor of superoxide dismutase (EC l.l.5 .l.l) (Andrade et a/., 2004 ). Copper 
can interfere with numerous physiological processes and is considered to be 
potentially cytotoxic when applied in higher amounts, and its toxicity varies 
among different macroalgae (Chang & Sibley, 1993). The toxicity of copper is 
mainly related to free ions and is it a potent inhibitor of photosynthesis in 
microalgae (KOpper et a/., 2002). Excess Cu +l in plant cells may activate 
molecular oxygen and generate reactive oxygen species (ROS) (Wang et a/., 
2004 and Li et a/., 20 l 0). Cu-induced generation of hydrogen peroxide, hydroxyl 
radicals, and other ROS has been directly correlated with damage to membrane 
lipids and proteins (Gupta & Kalra, 2006). This toxic effect coming from the 
cellular oxidative state may be allayed by several antioxidative systems such as. 
superoxide dismutase (SOD), catalase and peroxidase (POD) (Joseph & Jini, 
2010). 
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