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Microinjection of oxytocin into the medial prefrontal cortex
attenuated mechanical allodynia in the spared nerve injury
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Introduction: Neuropathic pain refers to damage in the body's somatosensory system, which is accompanied by
symptoms such as allodynia and hyperalgesia. It has been found that the prefrontal cortex has a significant contribution
to the processing of sensory and emotional aspects of neuropathic pain using GABA, glutamate, dopamine, and
histamine. On the other hand, in addition to regulating reproductive processes, oxytocin contributes to many brain
functions, including feeding behavior, sleep and wakefulness, learning and memory, and pain processing. In this study,
the effects of microinjection of oxytocin into the medial prefrontal cortex were investigated on mechanical allodynia
caused by damage to the sciatic nerve.

Methods and Materials: In the study protocol, a period of 15 days was considered. On the first day, spared nerve
injury was induced by ligating and cutting the tibial and peroneal branches of the sciatic nerve. On the seventh day,
the guide cannulas were placed on the right and left sides of the prefrontal cortex. On the 14" day, mechanical
allodynia was recorded using von Frey filaments and expressed as paw withdrawal threshold 50 % (PWT 50%). On
the 15" day, the brains were taken out to verify the location of the cannulas. Intra-mPFC microinjection of oxytocin
at doses of 5 and 10 ng/side increased PWT by 50 %.

Results: Microinjection of L-368,889 (20 ng/site), an oxytocin receptor antagonist, prevented the suppressing
effect of oxytocin. Prior microinjection of naloxone (an opioid receptors antagonist, 100 ng/site) and AM-251 [a
cannabinoid 1 (CB1) receptor antagonist, 100 ng/side] also inhibited the reducing effect of oxytocin.

Conclusion: Based on the results, it can be stated that at the level of the medial prefrontal cortex, oxytocin reduces
neuropathic pain and, in this function, it benefits from the cooperation between oxytocin, opioid, and CB1 receptors.
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