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Summary

Chromium is one of the transition elements and it exists in numerous oxidation states. Trivalent chromium (Cr
[IIT]) and hexavalent chromium (Cr [VI]) have been reported to play roles in human health. Industrially produced Cr
(VI) is carcinogenic and toxic based on its strong oxidizing power. Conversely, Cr (III) is present in food and the
environment, and is an essential trace element for mammals that participates in carbohydrate metabolism. Cr (III)
reportedly enhances and maintains the tyrosine kinase activity of insulin receptors via chromium-containing oligo-
peptides (also known as chromodulin).

Calcineurin (CN) is a calcium ion (Ca?)/calmodulin (CaM)-dependent protein phosphatase and is also known as
serine/threonine phosphatase. In a previous study, we confirmed that trivalent lanthanum (La [III]), one of the rare
earth elements, inhibits the phosphatase activity of nickel ion (Ni**)-stimulated CN from the bovine brain and the
phosphatase activity of recombinant human CN (rhCN) from Escherichia coli. Kinetic analysis has revealed that such
inhibition is a mixed type inhibition. In the present study, we examined the effect of rhCN on phosphatase activity
using Cr (III) and Cr (VI). We have observed Cr (III) inhibited rhCN, while Cr (VI) did not. Using Lineweaver-Burk
plot analyses, we demonstrated that Cr (III) inhibited phosphatase activity non-competitively.
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Fig. 1 Effects of potassium chromate (K,CrO,), potassium di-
chromate (K,Cr,0;), chromium chloride (CrCly), and chro-
mium sulfate (Cry[SO,);) on the activity of recombinant
human calcineurin (thCN) from Escherichia coli. rhCN
activity inhibition increased with increased CrCl; and
Cry(SO,); concentrations.

Values are presented as mean = standard deviation.
*» <0.05, *p <0.01 vs. control.
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Fig. 2 Inhibition of phosphatase activity of recombinant human
calcineurin (rhCN) by CrCl,. IC5, values were calculated
using GraphPad Prismb5.

Values are presented as mean * standard deviation.
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Fig. 3 Double-reciprocal Lineweaver-Burk plot. 1/V (phosphate
nmol/60 min) increased linearly with increased 1/S (RII
phosphopeptide uM), and was the highest at 30 uM
CrCl; and the lowest at 0 uM CrCls.

Values are presented as mean * standard deviation.
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Fig. 4 Dixon plot. The line indicates the inhibitor concentration

(CrCly) vs. 1/V (phosphate nmol/60 min). The inhibition
constant Ki was calculated from the intersection of two
straight lines on the x-intercept.

Values are presented as mean * standard deviation.
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