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Electrophysiological mapping
of rat sensorimotor
lumbosacral spinal networks
after complete paralysis☆

9
Parag Gad*, Roland R. Roy*,†, Jaehoon Choe*,{, Hui Zhong*, Mandheeraj Singh

Nandra}, Yu-Chong Tai}, Yury Gerasimenko*,},jj, V. Reggie Edgerton*,#,**,†,1

*Departments of Integrative Biology and Physiology, University of California,

Los Angeles, CA, USA
†Brain Research Institute, University of California, Los Angeles, CA, USA

{Department of Neuroscience, University of California, Los Angeles, CA, USA
}Department of Electrical Engineering, California Institute of Technology, Pasadena, CA, USA

}Pavlov Institute of Physiology, St. Petersburg, Russia
jjInstitute of Fundamental Medicine and Biology, Kazan Federal University, Kazan, Russia

#Department of Neurobiology, University of California, Los Angeles, CA, USA

**Department of Neurosurgery, University of California, Los Angeles, CA, USA
1Corresponding author: Tel.: (310) 825-1910; Fax: (310) 267-2071,

e-mail address: vre@ucla.edu

Abstract
Stimulation of the spinal cord has been shown to have great potential for improving function

after motor deficits caused by injury or pathological conditions. Using a wide range of animal

models, many studies have shown that stimulation applied to the neural networks intrinsic to

the spinal cord can result in a dramatic improvement of motor ability, even allowing an animal

to step and stand after a complete spinal cord transection. Clinical use of this technology, how-

ever, has been slow to develop due to the invasive nature of the implantation procedures and

the difficulty of ascertaining specific sites of stimulation that would provide optimal amelio-

ration of the motor deficits. Moreover, the development of tools available to control precise

stimulation chronically via biocompatible electrodes has been limited. In this chapter, we out-

line the use of a multisite electrode array in the spinal rat model to identify and stimulate spe-

cific sites of the spinal cord to produce discrete motor behaviors in spinal rats. The results
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