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Peripheral sensitization is the reduction in the threshold of excitability of sensory neurons that results in an augmented response to a given external stimulus. Sensitization can be mediated by post-translational events that alter the activity
of ion channels and other proteins and/or by alterations in gene expression that lead to a change in the phenotype of the neuron. Peripheral sensitization increases the amount of neurotransmitter released from peripheral endings of small
diameter sensory neurons and from terminals in the dorsal spinal cord, which augments neurogenic inflammation and pain perception.
Inhibitory Mechanisms

Excitatory Mechanisms
Activation of G protein-coupled receptors (GPCRs) by molecules such as prostaglandins,
bradykinin, chemokines, sphingolipids, and other lipids also increases the excitability of
sensory neurons. Proteinase-activated receptors (PARs) which are activated by enzymatic
cleavage of the extracellular N-terminal sequence of the GPCR also enhance excitability. In
general, GPCRs are linked to Gs which, through cAMP, activates protein kinase A (PKA) or
Epacs; or to Gq/G11 families, which activate phospholipase C (PLC) to increase intracellular
calcium and activate protein kinase C (PKC) isozymes. G protein βγ subunits also activate a
number of downstream signaling cascades including PI 3-Ks and MAPKs which can
sensitize sensory neurons.
Phosphorylation of a number of target proteins including ion channels, synaptic proteins,
and other kinases results in sensitization. In adult sensory neurons, nerve growth factor
(NGF) augments sensitivity to thermal and mechanical stimulation through activation
of TrkA and/or p75 receptors via signaling cascades including PI 3-Ks,
PLC, Src kinases, MAPKs and the sphingomyelin/ceramide pathway.
The proinflammatory cytokines, tumor necrosis factor and
interleukin-1β (IL-1β) also play key roles in augmenting the
sensitivity of sensory neurons. Activation of these
signal transduction cascades may also directly
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Noxious stimuli can excite the peripheral endings of primary sensory afferents, giving rise
to activation of voltage-gated ion channels and/or ligand-gated receptors that lead to the
generation of action potentials. The best characterized ligand-gated receptor/channel
complex is the transient receptor potential cation channel, subfamily V, member 1 (TRPV1),
which is activated by capsaicin, low pH, heat, and endovanilloids. The activity of both
voltage-gated and ligand-gated channels can be modulated by intracellular signaling
pathways so that for any given stimulus, the number of evoked action potentials can be
enhanced. This process which is known as sensitization can result in an increase in
transmitter release from the endings of sensory neurons thereby augmenting neurogenic
inflammation and/or nociception.
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The ability to diminish peripheral sensitization is an
important strategy for the development of drugs to
treat pain and inflammation. Two approaches have
been used in most recent drug development: 1) block
the sensitizing actions of proinflammatory agents
through synthesis blockers, receptor antagonists, or
neutralizing agents (antibodies or pseudoreceptor);
and 2) reduce excitability through a direct action on
inhibitory pathways. A number of antinociceptive
agents reduce excitability and inhibit transmitter
release through activation of GPCRs. In general,
these GPCRs are linked to Gi/Go. Activation of Gi
inhibits adenylyl cyclases, decreases cAMP content
and reduces PKA activity, whereas pathways for Go
may involve liberation of βγ subunits that directly
inhibit channel activity or modify other undefined
targets. For example, activation of opioid receptors
results in hyperpolarization presumably through
activation of potassium channels and inhibition of
calcium channels, both of which contribute to a
decrease in transmitter release. A group of lipids
known as resolvins can reduce excitability through
activation of G proteins. Thus, the ability to reduce
the activity of transduction cascades that mediate
peripheral sensitization may prove a novel therapeutic approach to treat pain and inflammation.
Activation of certain ion channels can reduce the
excitability of primary afferents. The most studied of
these is the chloride current activated by GABA,
although the physiological role of most inhibitory
channels is poorly understood. On the other hand,
much attention is focused on the inhibition of excitatory ion channels. Local anesthetics represent a
major class of drugs that provide pain relief
by blocking the activity of voltagedependent sodium channels, thus
preventing the generation of the
action potential. Recently, blockers
of the calcium channel CaV2.2
have proven to be effective
antihyperalgesic agents.
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