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Abstract 

Background/Objective: Membrane flexibility can be a determining factor in pathophysiological 

mechanisms of type 2 diabetes (T2D). As a cofactor of delta-5 desaturase (D5D) and delta-6 desaturase 

(D6D), and gene expression regulator, zinc may play a role modulating membrane flexibility by 

increasing membrane polyunsaturated fatty acids (PUFA) abundance. The objective of this study was to 

evaluate the effect of a 24-month zinc supplementation (30 mg elemental zinc) on membrane fatty acid 

composition in patients with T2D. 

 

Subjects/methods: Sixty patients with T2D were evaluated. Thirty were randomly assigned to the zinc 

supplemented group and thirty to the placebo group. Fatty acid composition in red blood cell (RBC) 

membranes was determined by gas chromatography. Expression of gene encoding for D5D (FADS1), 

and D6D (FADS2) were evaluated in peripheral blood mononuclear cells by real-time polymerase chain 

reaction. 

 

Results: After 24 months of supplementation, a greater abundance of docosapentaenoic acid (C22:5 n-3), 

arachidonic acid (C20:4 n-6), adrenic acid (C22:4 n-6), and total n-6 PUFA was found (p = 0.001, p = 

0.007, p = 0.033, p = 0.048, respectively). The unsaturated fatty acids/saturated fatty acids ratio, and 

unsaturation index was increased in the zinc supplemented group at month 24 (p = 0.003 and p = 0.000, 

respectively). FADS1 gene was upregulated in the zinc group in relation to placebo at month 12 (p = 

0.020). 

 

Conclusions: Supplementation with 30 mg/d elemental zinc during 24 months in patients with T2D had 



an effect on the composition of RBC membranes increasing PUFA abundance and in turn, improving 

membrane flexibility. This effect may be mediated by induction of D5D gene expression. 
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