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Abstract 
    Neuronomodulation (NRM) is the modulation of excitable neuron, it refers to the 
neuronal membrane potential (excitability) change in response to any chemical ligands 
from spillovered neurotransmitters to paracrine or endocrine molecules. It is a process of 
chemoactivation of ligand-gated or voltage-gated ion channels. From the point of view of 
structural biology, the activation/modulation in NRM can be orthosteric or allosteric. 
    The key process in NRM is the binding of ligand to the ligand-gated or voltage-gated 
ion channels. The binding sites on these ion channels enable them to be chemoactivatible. 
NRM can be direct or indirect according to the transduction pathways from ligand binding 
site (B) to the ion pore (IP). In direct NRM, the B-IP linking is direct, i.e., on the same 
molecule- ion channel. In the indirect NRM, an intermediate step is interposed between B 
and IP, i.e., B and IP are on the different molecules. 
    In mammalian CNS, the major players in direct NRM are NaV, Kv, and GABAA 
receptor-chloride channel. The binding of animal venom toxins or anesthetics on the 
binding sites of NaV are elegant examples for chemoactivation of NaV that results in typical 
direct NRMs. KV can also be chemoactivated by drugs and toxins. In KV mediated NRM, 
two new findings are impressive. One is the invention of anti-epilepsy drug, the Retigabine, 
which is an activator of KCNQ. The other is the discovery that GABA can directly activate 
KCNQ with a sensitivity being comparable with its activation of GABAAR. Tonic inhibition 
mediated by extrasynaptic (ExS) GABAA receptor is also a direct NRM. In view of the 
widespread distribution of GABAA receptors in the CNS, and the plenty modulators of the 
GABAA receptor: neurosteroids, benzodiazepins, barbiturates, anesthetics, ethanol, the 
impact of tonic inhibition on neuronal excitability, and thereof the functioning of brain, is 
wide and profound. 

From the point view of excitability change, the metabotropic receptor mediated slow 
potentials can be viewed as indirect NRMs. Steroid hormones, cytokines, chemokines can 
also implement the actions of indirect NRM. 

 
* Yizhang Chen: Retired professor, Institute of Neuroscience, Second Military Medical 
University, chenyizhang1927@163.com 
** Lin Xiao: Professor of Neuroscience, Institute for Brain Research and Rehabilitation 
(IBRR),South China Normal University 
 

mailto:chenyizhang1927@163.com

	Neuronomodulation of the excitable neuron
	Abstract

