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A Study on The Correlation of Spinal Microglia-derived p38
Mitogen-activated Protein Kinase (MAPK) Activation And
Post-surgical Pain
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A growing body of evidence indicates, in contrast to traditional concept, the
development of persistent pain involves not only neuronal pathways, but also
Schwann cells, satellite cells in the dorsal root ganglia, components of the peripheral
immune system, and microglia and astrocytes in the spinal cord. Among these cells,
microglia play a pivot role in that release of immunological mediators from these cells
affect the neuron-glial interactions and critically enhance the establishment and
maintenance of pain sensitization.

Mitogen-activated protein kinase (MAPK), when activated via phosphorylation, can
mediates many extracellular stimuli to trigger intracellular responses. p38, one
member of this MAPK family, has been found to be important in pain sensitization,
especially in various neuropathic pain types. After nerve injury, the activated
(phosphorylated) p38 triggers a series of signal cascades and induces release of
proinflammatory cytokines and chemokines. Nevertheless, the similar mechanistic
changes have not been studied in postsurgical pain.

Postoperative pain is an expectable pain and can be managed through the whole
perioperative period. Though this type of pain is customarily categorized into acute
inflammatory pain, the new studies revealed that there are 10-50% of postoperative
patients suffering form chronic postoperative pain, with symptoms analog to
neuropathic pain. Morphine or NSAID can control most of postoperative pain,
however, their side effects result in patients’ discomfort and sometimes complications.
Therefore, it is necessary to provide new low-risk and high efficacious therapeutic
methods.

Accordingly, the current thesis is focusing on the surgery-induced p38 and microglial
activation, and to explore the analgesic effect on postoperative pain by inhibiting the
p-p38. | also present a novel electroacupuncture model in rats, and use this
non-pharmacological treatment to reduce postoperative pain and to alter the p38
activation.

There are three major parts in this thesis. In the first part I will examine the p38
activation by surgical pain. Using a plantar incision pain model, we found the
phospho-p38 expression showed a close correlation with postoperative pain behaviors.
Immunohistochemistry showed a rapid p38 activation following surgery and a
colocalization within microglia. Next, a preoperative intrathecal treatment with p38



inhibitor was shown not only to prevent p38 activation, but also significantly
attenuate postoperative pain. These findings indicate p38 contributes to the
development of postoperative pain and can be viewed as a new avenue for clinic use.
In the third part, a study of electroacupuncture analgesia on surgical pain is conducted.
Because acupuncture mechanism is still controversial, | developed a stable
electroacupuncture (EA) model. Under low-concentration of gas anesthesia, EA
stimulation showed an intensity-dependent analgesia, elevated pain threshold,
attenuated formalin-induced hyperalgesia, and reduced Fos expression in the spinal
dorsal horns. Then, we testify the EA effect on surgical pain. We found EA was
effective in decreasing postoperative pain, reducing Fos expression and more
importantly, inhibiting the p38 activation in microglia. This finding implicates that EA
can regulate the sensitization of postoperative pain and provide a wide-range
analgesic function.

In conclusion, the major issue in this thesis is to emphasize the importance of
microglial and p38 activation in postoperative pain, and to regulate pain development
through inhibition of this factor. Nevertheless, more lines of new evidence disclose
that the neruoinflammatory and/or neuroimmunal reactions downstream to MAPK
activation may have greater impact on pain memory, aiming at this horizon will be my
future research efforts.



