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INTRODUCTION: The essentiality of Zinc (II) in biological functions is associated with regulation of gene expression, DNA synthesis and apoptosis and nutritional deficiency of this vital element leads to gastrointestinal problems, neurological disorders, growth impairment and immunodeficiency. The problems of zinc insufficiency is well known, still we lack conventional and widely applicable marker for human zinc status. In the absence of better options, serum zinc is the best marker for the zinc status to date. Assessment of cellular zinc pool in humans is mostly done by atomic absorption spectroscopy and by radioactive zinc. The fixed pool of zinc which is non-exchangeable and tightly bound to cellular proteins is difficult to analyze from these methods. Furthermore, amount of sample used for analysis make them less likable indicators. Applications of fluorophores as Zn2+ identification tools have emerged as popular biological techniques. Zinquin, a Zn2+ specific fluorophore, binds to lose bound labile pool of zinc with negligible affinity for other cellular trace elements has been used for tissue studies. Zinquin has the potential to define the relationship between the distribution of labile Zn and the major iZn-binding protein, metallothionein. In this study we have developed a simple Zinquin based method for the quantification of serum zinc.
MATERIALS AND METHODS: Standard graph of Zn2+ against Zinquin was plotted at Ex/Em=364/490. Interferences of other trace elements such as Ca2+, Fe2+, Mg2+and Cu2+ were also tested. Human serum samples (n=20) were treated with 4% Trichloroacetic acid in 1:1 ratio and protein was precipitated. Sample Zn2+ was estimated and the concentration was quantified. Bland-Altman difference plot was used to compare data obtained from Atomic absorption spectroscopy and Zinquin method for the validation of method.
RESULT: Dose dependent titration of Zinc with Zinquin showed an inflection till it reaches equimolar concentration. (r2=0.996) (Fig. 1.A). Evaluation of different metal ions with Zinquin revealed negligible interference on binding affinity of Zn2+ and Zinquin. Measurements of Zinc in human serum samples were evaluated (Fig. 1.B). Bland-Altman plot validates the degree of agreements of the method.
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Figure1. A. Dose dependent titration of Zinc with Zinquin showed an inflection. B. Measurements of Zinc in human serum samples evaluated by AAS and Zinquin method.
CONCLUSION: The above results suggest that the method is efficient and feasible for measurement of Zinc concentration from human serum.
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