Dehydroepiandrosterone sulfate mediates spinal motor axon outgrowth via Znf179-dependent mechanisms
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Introduction. Neurosteroids have gained more attention in pharmacology due to their modulatory effects on neuronal survival, plasticity, and regeneration. Dehydroepiandrosterone sulfate (DHEAS) is an endogenous neuroactive steroid reported to exert neurotrophic actions, yet the intracellular mediators responsible for its growth-promoting effects in neurons remain unclear.

Aims. This study aimed to characterize the pharmacological effects of DHEAS on axon outgrowth of spinal motor neurons and to determine whether the zinc finger protein Znf179 functions as a critical intracellular mediator of DHEAS-induced neuronal growth.

Methods. Lateral motor column (LMC) motor neurons of chick e5 lumbar spinal cords were analyzed using both in vitro and in vitro approaches. Neurons were treated with DHEAS, combined with either Znf179 overexpression or siRNA-mediated knockdown. Neurite outgrowth was quantified by average neurite length in cultured neurons, while axon outgrowth in vivo was assessed by measuring the length of GFP-labeled motor axons in dorsal and ventral trajectories.

Results. DHEAS treatment significantly enhanced neurite outgrowth in cultured spinal motor neurons. This pharmacological effect was markedly reduced by Znf179 knockdown, indicating that Znf179 is required for DHEAS-induced neuritogenesis. Znf179 overexpression alone mimicked the growth-promoting effect of DHEAS. In vivo, DHEAS increased spinal motor axon length without altering dorsoventral axon distribution, suggesting a selective effect on axon elongation rather than guidance. Importantly, suppression of Znf179 significantly attenuated DHEAS-enhanced axon outgrowth in both dorsal and ventral pathways, while GFP signal proportions remained unchanged.
Discussion. These findings identify Znf179 as a key intracellular effector mediating the pharmacological actions of DHEAS on motor neuron growth. The data suggest that DHEAS promotes neurite and axon elongation through a defined molecular pathway rather than nonspecific trophic stimulation. Targeting the DHEAS–Znf179 axis may represent a novel pharmacological strategy for enhancing motor neuron regeneration and functional recovery.
