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The evoked CAP reflects the summation of the external currents generated by each activated nerve axon in the nerve. It is widely used in neurotoxicity studies where the effects of a chemical compound on the amplitude, rise-time, duration, and curve area of the CAP signal are considered. However, the CAP contains additional information concerning the number of fibers, their conduction velocities and their diameter distribution as in control cases velocity is directly proportional to fiber diameter.
In a previous study (1), the decomposition of the CAP using CAP modeling theory (2) was introduced. An estimation of the conduction velocity distribution was presented in the statistical evaluation of neurotoxicity to take advantage of the full range of information “hidden” in the CAP. This estimation presumes an a priori mathematical description of the Single Fiber Action Potential (SFAP) for the deconvolution of single-site recorded CAP waveforms in order to estimate the CVD. 

Our approach is able to consider either mathematical models of the SFAP waveform or extracellular recordings. In this study we present a comparative decomposition of the CAP in these two cases, using recorded SFAPs from the sciatic nerve of the frog in vitro for the latter. We also present the estimation of the diameter distribution in the case of the section of certain sciatic nerve branches. 

We successfully demonstrate that the observed effects are better described than with conventional techniques of CAP analysis. Finally we present a MATLAB tool for the implementation of the described decomposition.

The importance of the CVD estimation and its comparative study is based on the fact that quantitative changes in the distribution may reflect loss of specific diameter-group fibers, myelin defects or action potential propagation failure. Therefore, it is a valuable tool not only in assessing neurotoxicity but also in the clinical routine for the study of neuromuscular disorders. 
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