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Spinal cord injury (SCI) leads to lifelong neurological disorder as well as many complications in the chronic phase [1]. Around 80% of the SCI patients suffer from chronic pain, which significantly lower their quality of life. Spasticity is another common sequalae. Finding the mechanism of chronic neuropathic pain (CNP) and spasticity after SCI is vitally important for the effective intervention [2].
GABA is the major inhibitory neurotransmitter which is abundant in the spinal cord. There is emerging link between the GABA and the SCI neuropathic pain (NP) and spasticity. Glutamate excitotoxicity is responsible for the inhibition of GABAergic inhibitory tone. After SCI, there is GABAergic cell loss, glutamic acid decarboxylase downregulation, GABA transporters upregulation and overactivation of glutamate receptors. Upregulation of Na+cotransporter 1 (NCC1) and downregulation of K+ cotransporter 2 (KCC2) leads to Cl-concentration imbalance, which further leads to NP and spasticity [3]. Excitotoxity as well as hypoactivation of inhibitory GABAergic tone make the imbalanced neuromodulation.
Bhagwani et al. [4] made a comprehensive survey of the literature on GABAergic in the NP and spasticity in chronic SCI. GABAergic neurotransmission in NP has 3 aspects of impact in the cellular and molecular level: neuronal hyperexcitablity, microglial activation as well as cotransporter alterations. Spasticity is caused by the motor neuron hyperexcitability induced increased muscle tone, which can be inhibited by GABA agonist Baclofen effectively. Preventing loss of GABAergic neuron and restoring the inhibitory tone is beneficial in both the NP and the spasticity. The authors summarize the preclinical and clinical study of promoting the inhibitory tone for SCI CNP and spasticity. Promising treatment includes GABAergic drugs, calcium channel blockers and cell therapy.
In this editorial, I would like to extend the concern about the GAGAergic neurotransmission to all aspects of SCI. Not only NP and spasticity were involved in the GAGAergic, but also the locomotion is involved. KCC2 expression as well as its agonist could restore locomotion by modulation of the dormant relay [5]. Treatment such as transplantation of GABA neurons not only promotes locomotive recovery but also reduced spasticity in SCI [6]. Since the neuromodulation is promising in SCI [7], the GABAergic role in electrical stimulation in SCI to promote functional recovery is also an interesting direction that worthy to explore.
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