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Kind of synaptic

Receptor Brain area . Effect Mechanism of action References
plasticity
o Vision Cortex LTD Induction NMDAR dependent [47]
Bed nucleus of the
W ) > O LTD ’]‘ L-Type VGCCs [48]
stria terminalis
NMDAR and IP3 Src
o CA3-CAl LTD Induction family of tyrosine [49, 50]
kinase ERK
o Raphe nucleus LTD Induction CB1 receptor [51]
o Visual cortex LTD Induction NMDA,AMPA [52]
. ERK1/2
o Prefrontal cortex LTD Induction [53]
AMPA receptors
o CAl LTP Inhibition [55]
Facilitates spatial
o CA1 LTP , [54, 63]
learning
a; Occipital cortex LTP \l/ cAMP [56]
Basolateral N- or P/Q-type
(o) LTP Inhibition 5 /Qctyp [60]
amygdala Ca**channels
o Hippocampus-PFC LTP Ca?*, cAMP [57]
o CAl LTP Partially block PKA [58]
o> Sc—CA1 LTP Inhibition HCN channel [59]
N-type Ca%*channels
Basolateral Gi/o-protein
% LTD Inhibition _ Gijoprotein [60]
amygdala inwardly-rectifying K
channels
B CAl LTP Induction PKA [61]
B Dentate gyrus LTP Induction PKA, ERK [64]
B Mossy fiber- CA3 LTP Induction NMDAR, PKA [62]
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The Role of Adrenergic Receptors on Neural Excitability and Synaptic
Plasticity: A Narrative Review
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Adrenergic receptors have an important role in neural excitability and synaptic plasticity. Despite a lot of studies on
these receptors, their exact role in brain disorders accompanied with hyperexcitability has not been determined.
There are also controversies on their role in synaptic plasticity. In this review article, the important studies done in
this regard have been reviewed to achieve a good summary of the effects of these receptors on neuronal excitability
and synaptic plasticity. Despite the controversial results that have been reported in previous studies, it seems that
alpha-1 and alpha-2 receptors decrease the neuronal excitability during seizure. Alpha 1A receptors, by acting on
inhibitory interaneurons and increasing the GABAergic activity, are primarily responsible for the inhibitory function
of alpha-1 receptors in reducing neuronal excitability, while beta-1 receptors may increase the excitability by
increasing glutamate release. Moreover, alpha-1 receptor activity mostly induces long-term weakening in synapses.
On the other hand, beta-adrenergic receptors increase the neuronal excitability and induce long-term potentiation
through increasing both the glutamate release and the neurogenesis.
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