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Microglia role in the pain phenomenon
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A study published in the Journal of the Brazilian Medical
Association examined the microglia role as the regulator of
cognitive function'. Authors' reviewed what makes microglia
so interesting to be studied as a possible therapeutic target in
different conditions, starting with the analysis of its origins,
passing through different conditions/diseases, and then dis-
cussing the possible future directions in research and clinic'.
However, they' did not discuss the microglia role in the pain
phenomenon as well as how it is related to cognitive function®.
Therefore, as a contribution to the literature, we summarize
the key findings on this topic (pain).

In neuropathic pain, microglia are morphologically and
molecularly activated by opioids and contribute to opioid tol-
erance and dependence’. Activated microglia in the dorsal horn
of the spinal cord are necessary for synaptic changes in this
region and for pain hypersensitivity following nerve injury®”.
In addition, microglia are also activated in the brain and con-
tribute to sensory and/or non-sensory (emotion, reward, and
memory) aspects of neuropathic pain’.

In chronic visceral pain, the mechanisms of microglia
and astrocytes regarding the release of cytokines, chemok-
ines, and neuroactive substances and the alteration of intra-
cellular signaling pathways during the process are highlighted.
As such, future perspectives include targeting microglia and
astrocytes for chronic visceral pain treatment®.

In chronic pain, microglia are indispensable for synaptic plas-
ticity in the spinal dorsal horn and chronic pain’. Zhou et al.’
showed that microglial colony-stimulating factor 1 and brain-de-
rived neurotrophic factor signaling are essential for spinal long-
term potentiation and chronic pain and that the microglia-depen-

dent transition from synaptic potentiation to structural changes
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in pain pathways may underlie pain chronicity®. Besides, much
scientific data suggest that classical activation of microglia in the
spinal cord mediates neuroinflammation that plays an essential
role in developing central sensitization and nociplastic pain'®.
In the early twentieth century, there was an increase in
microglial studies in pain'!, with a particular focus on micro-
gliosis in the spinal cord after nerve injury and in neuropathic
pain'?. We now know that signaling molecules are altered in
microglia and contribute to the pathogenesis of pain; microg-
lial mediators such as pro- and anti-inflammartory cytokines
are potent neuromodulators that regulate synaptic transmission
and pain via neuron-glial interactions; and microglia have an
emerging role in pain resolution, in part via specialized pro-re-
solving mediators such as resolvins, protectins, and maresins''.
Finally, pain, whether acute or chronic, involves inflam-
masome activation at the site of origin, the various relay stations,
and the sensory and processing cortical areas'. Indeed, microglia
are embedded in brain responses related to stress phenomena,
the development of major depressive disorders (cognitive func-
tion), and pain-related neural processing'®. However, there is a
lack of robust or consistent clinical effects of microglial modu-
lators due to the study designs and heterogeneity of the patient
populations studied (or the underlying biology, of course)*!.
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