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Our ability to correlate clinical outcome to initial islet preparation characterization is dependent on having accurate estimates of the cell composition of the transplanted material. There is a need for standardization across centers. The current method for pre-transplant assessment of purity is dithizone staining and calculation of islet equivalents (IE).  We propose that electron microscopic analysis of aliquots of pelleted islet preparations is a highly accurate “gold standard” for determining the cellular composition of clinical islet preparations post-transplant. With electron microscopic (EM) analysis, acinar cells, islet cells (beta, alpha, delta and PP) and duct cells can be definitively identified, and cell number rather than volume is estimated. Thirty-one consecutive islet preparations that were transplanted were analyzed.  In the EM analyses the mean islet purity was 48.0 ± 2.8% (range: 16.7 – 86.3), whereas dithizone-staining assessment of the same preparations estimated islet purity as 68.2 ± 3.2% (range: 30-95). Thus the assessment with dithizone staining grossly overestimates the islet purity.  Initial over-estimation of IE is partially due to dilation of vascular spaces during isolation; these spaces are 15-20% cross sectional area of isolated islets. With these data, the proportion of beta cells within the islets was 72.6± 1.7 %(range: 40.9- 83.8%; the 40.9% was from pancreas with amyloid deposits and probably of undiagnosed type 2 diabetic).  These EM data were confirmed by light microscopic quantification on pancreatic sections. 

In conclusion the current widely used techniques (DTZ and IE calculation) lead to overestimation of the number of transplanted ( cells.  New assay for cell composition pre transplant are in development.

