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Severe mechanical nerve injury such as axotomy causes neuron degeneration and death of surrounding glial cells. We showed that axotomy not only injures glial cells at the cutting location, but also induces necrosis or apoptosis of satellite glial cells remote from the transection site. Therefore, axon integrity is necessary for survival of surrounding glial cells. We studied crayfish stretch receptor that consists of a single mechanoreceptor neuron enveloped by satellite glial cells as a model object. Mechanoreceptors were isolated using the original technique that preserves neuron connection to the ventral ganglion (control preparation). After axon transection, stretch receptors were incubated in the presence or without specific inhibitors of Ca2+ level and various signaling proteins. Application of ionomycin, CdCl2, thapsigargin, ryanodine and cyclosporine A showed the involvement of Ca2+ influx through ionic channels in the plasma membrane, inhibition of endoplasmic reticulum Ca2+-ATPase, and Ca2+ release from endoplasmic reticulum through ryanodine receptors in axotomy-induced glial necrosis. Thus, modulating different pathways that maintain calcium homeostasis, one can modulate axotomy-induced death of glial cells remote from the transection site. Apoptosis of glial cells surrounding axotomized neurons was stimulated by ionomycin and thapsigargin. Inhibition of MEK1/2, p38, Akt, GSK-3β and mTOR increased axotomy-induced apoptosis of remote glial cells, whereas inhibition of ERK1/2 and GSK-3β enhanced necrosis. This suggests the involvement of these signaling proteins in regulation of apoptotic and necrotic processes in remote satellite glia surrounding the axotomized mechanoreceptor neuron. Supported by grants of the Ministry of Education and Science of Russian Federation #6.6324.2017/8.9 and 6.4951.2017/6.7 and Russian Foundation for Fundamental Research (# 16-34-00837).

