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Beyond the average amount of plasma glucose, currently evaluated through the HbA1c, also plasma lipids
levels and oxidative stress are linked to the development of cardiovascular risk disease (CVD). To account
for the influence of this complex network of factor, here we present a metabolic imaging approach to test
whether  changes  in  membrane  fluidity  and  composition  of  Red  Blood  Cells  (RBC)  and  polarity  and
composition of Polimorphic Mononuclear Cells (PMC) may be used as an indicator of cardiovascular risk
in type 2 diabetes subjects (T2D). 

We studied blood samples from a cohort of health and T2D patients.  Among the diabetic subjects,  we
identified a subgroup of patients who have experienced a main cardiovascular event (T2D+CVD). Whole
blood were stained with a fluidity sensitive probe (Laurdan), while PMC were stained with a polar sensitive
probe  (Nile  Red)  and  with  Laurdan.  Spectrally-resolved  images  of  erythrocytes  and  leukocytes  were
acquired with a confocal microscope [1]. 

Through  the  analysis  of  spectrally-resolved  changes  in  Laurdan  and  Nile  Red’s  emission  spectra  we
separately quantified the different contributions affecting membrane composition, depending on fluidity,
environmental polarity and on membrane lipid content. We evaluated differences among controls, T2DM
patients and T2DM+CVD patients.

 These preliminary data suggest that this spectral analysis could be potentially applied in assessing T2DM-
associated CVD risk, complementing HbA1c in the definition of the quality of long-term management of
diabetes. 
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