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a b s t r a c t

Cellular reduction of tetrazolium salts to their respective formazans is frequently used to determine the
metabolic activity of cultured cells as an indicator of cell viability. For membrane-impermeable tetra-
zolium salts such as WST1 the application of a membrane-permeable electron cycler is usually required
to mediate the transfer of intracellular electrons for extracellular WST1 reduction. Here we demonstrate
that in addition to the commonly used electron cycler M-PMS, menadione can also serve as an efficient
electron cycler for extracellular WST1 reduction in cultured neural cells. The increase in formazan
absorbance in glial cell cultures for the WST1 reduction by menadione involves enzymatic menadione
reduction and was twice that recorded for the cytosolic enzyme-independent WST1 reduction in the
presence of M-PMS. The optimized WST1 reduction assay allowed within 30 min of incubation a highly
reliable detection of compromised cell metabolism caused by 3-bromopyruvate and impaired membrane
integrity caused by Triton X-100, with a sensitivity as good as that of spectrophotometric assays which
determine cellular MTT reduction or lactate dehydrogenase release. The short incubation period of
30 min and the observed good sensitivity make this optimized menadione-mediated WST1 reduction
assay a quick and reliable alternative to other viability and toxicity assays.

© 2017 Elsevier Inc. All rights reserved.

Introduction

2-(4-Iodophenyl)-3-(4-nitrophenyl)-5-(2,4-disulfophenyl)-
2H-tetrazolium sodium salt (WST1) is a charged and water-

soluble derivative of 3-(4,5-dimethylthiozal-2-yl)-2,5-diphenyl-
tetrazolium bromide (MTT). WST1 is less toxic than MTT and re-
sults in the formation of extracellular WST1 formazanwithout the
need of cell solubilization with organic solvents [1,2], which
makes it a time-saving and non-toxic alternative to the widely
used MTT reduction assay [1]. However, as the water-soluble
WST1 is not taken up by cells, intracellular reduction of WST1 is
prevented [3] and a membrane-permeable electron cycler is
usually required to allow extracellular WST1 reduction (Fig. 1).
Such electron cyclers can either be linked to plasma membrane
electron transport (PMET) or permeate the cell membrane in their
oxidized form [3]. In cells, oxidized electron cyclers are reduced by
cellular electron sources, permeate the cell membrane in the
reduced form, reduce the WST1 outside of the cells and subse-
quently enter the cells again to start a new cycle of electron
transfer from the cells to the extracellular WST1 [4]. For the
initially described WST1 assay, 1-methoxy-5-methylphenazinium
methyl sulfate (M-PMS) was used as an electron cycler [1] and is
still a frequently used electron cycler in commercially available
WST1 reduction assay kits. Nevertheless, other electron cyclers
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Fig. 1. WST1 reduction to WST1 formazan in the presence of the electron cyclers menadione or methoxy-5-methylphenazinium methyl sulfate (M-PMS). As the negatively-
charged WST1 cannot cross the cell membrane, the presence of a membrane-permeable electron cycler, such as menadione or M-PMS, is required to facilitate extracellular WST1
reduction. Such electron cyclers can either link with plasma membrane electron transport (PMET) or permeate the cell membrane in their oxidized form into the cell where they are
reduced by intracellular electron sources such as NADH or NADPH. A cytosolic enzyme is involved in the intracellular menadione reduction, which is required for the menadione-
mediated extracellular WST1 reduction.

K. Stapelfeldt et al. / Analytical Biochemistry 538 (2017) 42e52 43



Download English Version:

https://daneshyari.com/en/article/5131453

Download Persian Version:

https://daneshyari.com/article/5131453

Daneshyari.com

https://daneshyari.com/en/article/5131453
https://daneshyari.com/article/5131453
https://daneshyari.com

