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Numerous methods have been developed to identify apoptotic cells and analyze morphological, biochemical, and molecular changes that occur during apoptosis. Reviewed will be methods applicable to flow cytometry and slide based laser scanning cytometry (LSC) aimed to identification and enumeration of apoptotic cells as well as assessment of selected mechanisms controlling cell death. 

Apoptotic cells can be detected by: (1) changes in nuclear chromatin condensation after staining with DNA specific fluorochromes such as propidium iodide in the presence of RNase and evidenced by new and unique to LSC parameter called maximal pixel; (2) collapse of mitochondrial transmembrane potential - one of the early events of apoptosis that can be proved by several fluorochromes such as DiOC6, Rh123 and JC-1; (3) loss of asymmetry in the distribution of plasma membrane phospholipids namely exposure of phosphatidylserine on the outer leaflet of the plasma membrane that is probed by combination of annexin V-FITC and analysis of exclusion of the plasma membrane integrity probe - propidium iodide, (4) decreased cellular DNA content (sub-G1 peak), (5) in situ labeling of DNA strand breaks, and (6) immunocytochemical staining of the product of poly-(ADP) ribose polymerase (PARP) cleavage (p89) that results from activation of caspases.
Unlike flow cytometry, LSC offers the opportunity to correlate the molecular and functional changes that occur during apoptosis with cell morphology that still remain the gold standard for identification of apoptotic cells, thus confirming the mode of cell death. In flow cytometry the detection of apoptotic cells relies on a single parameter reflecting a change in biochemical or molecular feature of the cell, assumed to represent apoptosis. 
LSC allows also the measurement of translocation of the proteins involved in the regulation of apoptosis such as nuclear factor kappa B, p53 or Bax within the cell. Translocation of Bax from cytoplasm to mitochondria leads to accumulation of Bax between the mitochondrial membranes, that appears to be the decisive event triggering the release of cytochrome c. In addition “file merge” function of the LSC software permits the correlation of changes that can be measured only in live cells with the changes that can be detected only after fixation.
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