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Pain is one of the most complex experiences in life due to
its subjective nature. Because pain is an intensely personal
experience, it is rather difficult to quantify and assess
[2]. Most people can judge their own pain but struggle
to share the feeling with family, friends, coworkers and
health care professionals. This has led to negative stigma
directed towards those suffering from chronic pain [1]. As
a result, people dealing with chronic pain feel a decrease
in effectiveness and productivity and are less motivated to
seek treatment [3].

Currently, systematic biology theories indicate pain to
be a product of a finely composed balance between
the endocrine, immune, and nervous system. However,
when one of these systems fail to act, the pain response
becomes inharmonious resulting in a chronic problem.
Although there is an abundance of literature highlighting
the psychological and social significance of chronic pain,
understanding how these variables are affected by genetic
mechanisms is still in the adolescent stage of research.
Biological systems influence cognitive function (and vice-
versa), making it crucial to study the interactions between
biological and psychosocial aspects of pain.

A host of genes have been recognized for their roles in
biological systems that respond to distress, trauma, and
injury. For the purpose of this commentary, I will focus on
a few that are currently emerging as big players in the field
of pain and genetics [7]. COMT is a gene responsible for
making an enzyme called catechol-O-methyltransferase.
The COMT enzyme aids in regulating neurotransmitter
levels in the brain by breaking down neurotransmitters such
as dopamine and norepinephrine [4]. SLC6A4 encodes the
membrane protein responsible for transporting serotonin
from synaptic spaces to pre-synaptic neurons. It has been
studied for its role in depression-susceptibility in people
experiencing emotional trauma [5]. The protein encoded
by the FKBP5 gene is a member of the immunophilin
protein family. This family of proteins is heavily involved
in regulating the immune system, as well as playing a
role in basic cellular processes such as protein folding and
trafficking [6]. The OPRM1 gene makes a protein known
as the mu (µ) opioid receptor, which is important for
regulating reward, pain, and addictive behaviours in our

bodys opioid system [5].

These biomarkers, among others, are important in stress,
immune and opioid systems. Moreover, they have been
previously studied for their potential involvement in people
experiencing acute traumatic injuries. This is primarily
done by investigating single nucleotide polymorphisms
(SNPs) in these genes. SNPs are mutations in our DNA,
represented by a change in a single DNA nucleotide,
such as a substitution mutation. The normal occurrence
of a SNP results in the most common type of genetic
variation among people. Typically, a panel of SNPs can
be mapped using a database such as the Human Pain
Genetics Database which lists SNPs in human genes that
were found to have an association with conditions of pain
[7]. Currently, clinical researchers are asking why is it that
some people recover successfully after an acute traumatic
injury while others do not. A person may have an SLC6A4
or COMT SNP that makes them more psychologically
resilient to trauma, thereby enabling them to quickly
recover from their injury. Another person may have an
OPRM1 SNP that results in lower production of opioid
receptors, rendering them unable to properly regulate the
opioids they need to manage their pain. Investigating
a panel of SNPs in genes that are relevant to trauma
and stress to determine whether a relationship exists with
psychosocial moderators, such as early life adversity events
[8] or household income, will certainly shine some light on
pain research. Because genetic research in this particular
field is still relatively young, there are many SNPs that
still need to be studied alongside psychological and social
variables [7]. Hopeful findings are on the horizon which
will help both researchers and clinicians better understand
pain.

It is well understood that a cascade of physiological
changes occurs when a person endures almost any form
of pain and the level of these changes are facilitated
by genetic factors. Furthermore, these changes are
also heavily influenced by psychological and societal
contributors such as workplace environment, previous
trauma, or other lifestyle stressors [9]. A deeper
understanding of this bio-psycho-social model will offer
a greater appreciation for the unique pain sensation
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that many people experience. As a result, clinicians
and researchers can implement innovative therapeutic
strategies based on their ability to empathize with their
patients, as well as biological evidence to help solidify rehab
programs unique to each persons genetic makeup.
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