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Re: Manuscript Submission - Journal of Visualized Experiments
August 10th, 2014
JoVE Editorial Board:

Enclosed for review at JoVE is the manuscript entitled “Functional and morphological assessment of diaphragm innervation by phrenic motor neurons.”
In this protocol, we specifically focus on tools to assess phrenic motor neuron (PhMN) innervation of the diaphragm at both the electrophysiological and morphological levels. Compound muscle action potential (CMAP) recording following phrenic nerve stimulation can be used to quantitatively assess functional diaphragm innervation by PhMNs of the cervical spinal cord in vivo in anesthetized rats and mice. Because CMAPs represent simultaneous recording of all myofibers of the whole hemi-diaphragm, it is useful to also examine the phenotypes of individual motor axons and myofibers at the diaphragm NMJ in order to track disease- and therapy-relevant morphological changes such as partial and complete denervation, regenerative sprouting and reinnervation. This can be accomplished via whole-mount immunohistochemistry (IHC) of the diaphragm, followed by detailed morphological assessment of individual NMJs throughout the muscle. Combining CMAPs and NMJ analysis provides a powerful approach for quantitatively studying diaphragmatic innervation in rodent models of CNS and PNS disease including traumatic spinal cord injury and amyotrophic lateral sclerosis (ALS).
Dr. Wright (co-corresponding author) and I have extensive expertise in diaphragm electrophysiology and diaphragm NMJ morphological analysis, respectively. Melanie Martin (a student in Dr. Wright’s lab) and Ke Li (a post-doctoral fellow in my lab) put together this manuscript and will take part in the filming of the protocol.
I have been in contact with Nandita Singh about this JoVE submission.

I look forward to the reviewer comments. If there are any questions I can answer, please feel free to contact me.

Sincerely,

Angelo C. Lepore, Ph.D.
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