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While selected centers have reported high rates of success, there have been reports of failures occurring in the very early post-transplant period. This disappointing observation remains unexplained, but it could be related to the use of islet preparations of less than optimal quality. This problem is linked to the lack of reliable markers of islet potency to be used to screen islet preparations pre-transplantation.

Current methodologies to evaluate islet cell viability are largely based on tests that assess the exclusion of DNA-binding dyes.  While these tests identify cells that have lost selective membrane permeability, they do not allow us to recognize apoptotic cells, which do not yet stain with DNA-binding dyes.  Furthermore, current methods of analysis do not discriminate between cell subsets in the preparation and, in particular, they do not allow for selectively defining (-cell viability.

For these reasons, we have developed novel methods for the assessment of (-cell content in human islets based on cellular composition analysis through Laser Scanning Cytometry, coupled with the assessment of (-cell viability that is based on the use of a three-color analysis that allows to identify dead cells, distinguish between ( and non-(-cell subsets and define subsets of viable and apoptotic (-cells.  Dead cells are identified by a DNA binding dye (7-AAD).  Beta cells are identified by a zinc-binding dye (Newport green), and apoptotic cells are revealed by their staining pattern with a dye revealing mitochondrial membrane potential (TMRE).  Aliquots of islets obtained from 24 islet preparations were transplanted to 82 diabetic immunodeficient mice.  Beta-cell content (%) and (-cell fractional viability (%) were related to transplant success or failure.

The success rate was higher when preparations had higher (-cell content and higher viability.  The two values [(-cell content (%) and (-cell fractional viability (%)] were used to obtain a numeric product ((-cell viability index, (-VI). This was analyzed to seek a relationship with the in vivo assessment of islet potency.  Transplantation success rate has an evident relation with (-VI. Chi-square analysis of (-VI categories (<0.2, between 0.2 and 0.3, between 0.3 and 0.4, and >0.4) vs. success (0, 30, 69, 100%) suggests a positive association between (-VI and success rate (p<0.0001). Logistic regression was used to explore the two factors separately.  When adjusting for (-cell content (%) in islets, (-cell fractional viability is an independent predictor that is significantly positively associated with success rate.

Our novel method for the assessment of (-cell viability holds promise to prospectively analyze clinical islet transplantation preparations and predict functional potency.

