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Background 

It has been found that selenium (Se) is an essential micronutrient that has an antioxidant and 

cardio protective role. Selenium deficiency causes cardiovascular diseases and this condition is 

associated with lower concentration of Se in soil, affecting the nutritional properties of grown 

vegetables for human and animal consumption. One of the main difficulties about the use of Se 

like a nutritional supplement is that the soluble forms of Se, selenite (Se IV) or selenate (Se VI), are 

toxic and unable for use in humans. The elemental Se (Se 0) has lower toxicity, but is insoluble in 

water. To solve this problem we propose the use of Pantoea agglomerans, a bacterium capable of 

coexisting in enriched medium with selenite/selenite, because reduces the metalloid. P. 

agglomerans synthetizes and releases Se 0 nanoparticles (SeNPs), these SeNPs can be obtained, 

filtered, stabilizes with L-cysteine and encapsulates with chitosan and tripolyphosphate for 

potential application as a nutritional supplement. Our aim was determine the toxicity and 

antioxidant capacity of biosynthesized SeNPs on human endothelial cells. Human umbilical vein 

endothelial cells (HUVEC) were isolated (collagenase digestion) and maintained in medium 199 

(M199) with sera (20%). HUVEC were incubated (37°C, 24 h) with different forms of Se and SeNPs 

and cell viability and reactive oxygen species (ROS) synthesis were determined with Vybrant® MTT 

Cell Proliferation Kit and 2′,7′-dichlorofluorescein (DCF) dye, respectively. The incubation of HUVEC 

with selenite (1 µg/ml) reduced the cell viability to 20%, meanwhile the incubation with 

biosynthetized SeNPs (1 µg/ml) did not reduced the cell viability, compared to control. In regards 

with ROS synthesis, incubation with selenite (1 µg/ml) increased the oxidative stress 2.9-fold 

related to control, filtered SeNPs did not change the ROS levels, meanwhile the encapsulated 

SeNPs induced a significant reduction of ROS in HUVEC exposed to high concentration of D-

glucose. In conclusion, selenite enhances ROS synthesis and diminished the viability of human 

endothelial cells. These alterations are avoided when we used biosynthesized SeNPs, especially 

the stabilized and encapsulated form.  
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