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TRPA1: A Ghost ship in the membrane

Transient Receptor Potential Ankyrin 1 is a calcium-permeable channel that plays a major role in
pain perception, overactivity of these cation channels can induce hyperalgesia. A number of
compounds belonging to various chemical families that were involved in animal/human studies
have been demonstrated to act as antagonists to this TRP class of channel proteins and attenuate
symptoms of hyperalgesia.
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The old adage “nociception is pain perception, anti-nociception is the prevention of pain
perception” has been a primary focus for researchers in the medical fields as well as the peripheral
fields of chemical research. Nociceptive nervous tissue expresses myriad membrane-bound
proteins, foremost of which are a specialized class of channel proteins referred to as transient
receptor potential (TRP) proteins. They are expressed on primary afferent neuronsi, astrocytesz,
oligodendrocytess and Schwann cellss. When activated, TRP proteins electrically communicate
information to the nociceptor regarding noxious or potentially harmful stimuli and can initiate
flexion reflexes in the organism. Hyperalgesia (hypersensitivity to pain) has been attributed to a
variety of genetic and environmental factors. Clinically, sleep deprivation has been attributed to
hyperalgesias by generating chemicals that amplify pain signals through TRP pathwayss,r.
Chemical imbalances due to other factors such as chemotherapy can also induce symptoms of
hyperalgesia, initiating a cascade of activity on TRP pathways and effectively causing the
organism to experience heightened levels of pain that is debilitating.

A study published by the Journal of Pharmaceuticals describes research involving derivatives of
xanthine, oxime, and benzamides that have been demonstrated to prevent the TRP from
activating (TRP antagonist). The oxime derivatives were not effective when taken orally by
humans, but were clinically effective in rat modelss. Conversely, a number of
trichloro(sulfanyl)ethyl benzamide derivatives were demonstrated to exclusively effect human
models as opposed to rat modelss. TRP Ankyrin 1 (TRPAL) is implicated to participate in the
model TRP nociception pathways. It is expressed in the above-listed cells and chemical
mechanisms necessary for nociceptive signaling have been associated with TRPAL. In the case
of sleep deprivation, NMDA-nitric oxide cascades as well as D-amino acid oxidase (DAAO)
promote the activation of astrocytes in the dorsal horn of the spinal cord due to lack of sleep by
generating metabolites that amplify nociceptive signals through TRPAl1o as illustrated in figures
1.1 and 1.2.

In clinical studies, animal test subjects were injected with the TRPAL antagonists in the spinal
cord around the dorsal horn. Spinal administration of these compounds resulted in attenuated
hyperalgesia, supporting the hypothesis that TRPAL is expressed in the spinal cord as well as
the protein’s participation in the transduction of pain signalsi1. Animal tests are useful for modeling
conditions that result in pain hypersensitivity due to a variety of factors; ability to control their sleep
patterns, availability of chemotherapy drugs implemented with symptoms of neuropathy/allodynia,
and genetic modifications that make it possible to alter desired protein expression. Modulation of
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TRPAL expression in the nervous system of rat models has confirmed its presence in the viscera.
Studying the TRP class of membrane-bound proteins provides a more complete picture of
somatosensory and nociceptive pathways that are mediated by ligand-binding and metabolism of
endogenous molecules induced by environmental stimuli as well as genetic factors.

Medical researchers strive to mitigate the side
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Figure 1.1. Action potential firing due to activation Figure 1.2. Action potential inhibited due to inhibition
of TRPA1 of TRPA1L

effects of treatment for various health problems. Diabetic nerve pain, chemotherapy induced
neuropathy/allodynia, sleep induced hyperalgesia, post-operative pain and noxious stimuli are
examples of factors that interact with the transient receptor potential proteins and produce
symptoms of acute or chronic pain. Lack of sensitivity to agonist molecules can cause the TRP
proteins to not function properly, creating an alternative issue of the absence of nociceptive
stimulation. Reviewing the existing literature regarding these topics will provide yet another
component to a more complete understanding of the mammalian nervous system, effectively
resolving a portion of the innate difficulties with regard to medical care and treatment.
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