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Understanding our brain neuron by neuron: 

Analytical Chemistry for neuroscience research 

Why study the chemical content of individual cells? A concerted research effort has been to understand 

why some cells are different than others, and use this information to understand disease progression and 

how cell differences map to function.  As an important example, understanding the functioning of the 

brain has been hampered by a lack of knowledge of the full complement of neurotransmitters used in 

many brain regions. As neurochemistry can be different even in adjacent neurons, single cell 

measurements allow a unique perspective on cell-cell signaling. Because neurotransmitters range from 

gaseous molecules such as nitric oxide to large peptides that are only bioactive with particular chemical 

modifications, a variety of analytical approaches have been developed in our laboratory to perform 

single cell measurements.  Here, a range of the sampling and chemical characterization approaches to 

allow such measurements are highlighted. Several capillary electrophoretic methods and mass 

spectrometric approaches allow neurotransmitters to be measured at individual neurons and neuronal 

release sites. Using this technology, new serotonin-related compounds and literally hundreds of new 

neuropeptides have been discovered. These technologies are used for characterizing neurotransmitters 

from neuronal networks from neurons from a range of animal models. 
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