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Introduction. Chronic spinal cord injury (SCI) is quite difficult to cure. Although a lot of SCI studies have focused on the nervous system and inflammatory cells in the spinal cord, we targeted skeletal muscle atrophy, as a characteristic finding in the chronic SCI. A longitudinal study showed that skeletal muscle atrophy progresses in a time-dependent manner after injury in humans. Generally, the skeletal muscle is known to secrete some myokines responded by exercise. Although exercise slightly improves motor function in chronic phase, feasibility of exercise is limited under muscle atrophy condition.
Aims. We hypothesized that some myokines would be beneficial to motor function, and there are some beneficial myokines which are increased by drug stimulation not by exercise.
Methods. For drug screening, primary cultured skeletal myocytes were treated by plant extracts or compounds, and conditioned medium (CM) was collected. CM was treated to primary cultured neurons to evaluate axonal growth. For in vivo study, SCI mice were prepared by contusion at T12-13 level.
Results. Cistanche tubulosa extract and its active constituent, acteoside, induced the secretion of axonal growth factors from skeletal myocytes and proliferation of myocytes1. Pyruvate kinase isoform M2 (PKM2) was identified as an acteoside-induced myokine1. Extracellular PKM2 enhanced proliferation for cultured skeletal myocytes and axonal growth for culture neurons1. Intramuscular injection of acteoside in chronic SCI mice recovered skeletal muscle mass and motor function1. Sustained i.c.v. infusion (i.c.v.) of PKM2 significantly recovered motor function and density of raphespinal tracts in chronic SCI mice2.
Discussion. We found that a small compound, acteoside, protected muscle atrophy and activated secretion of PKM2, a new myokine for axonal growth. PKM2 transferred to the central nervous system and improved descending tracts density and motor function in chronic SCI mice. This study proposes that both acteoside and PKM2 have potentials to recover motor function in chronic SCI.
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