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Introduction: There has been an increase in the global prevalence of diabetic polyneuropathy and research
evidence suggests that insulin resistance plays an important role in its development and prognosis. However, there
seems to be a dearth of information in understanding the likely interplay between insulin resistance and pain
perception, especially in the setting of painful diabetic neuropathy. This study aimed to investigate the pain pathway
in the central nervous system in the absence of peripheral insulin.

Methods and Materials: Sixty adult male rats were studied in six groups. Diabetes was induced by Streptozotocin
(STZ) (60 mg/kg, IP). Insulin (5 mU/animal, 5 uL) was injected into the left ventricle of groups 2, 3, and 6. The pain
was induced by a subcutaneous injection of 50 pL of 2.5% formalin in the right hind paw and nociceptive pain scores
were calculated every 5 minutes. Samples were collected at 4 weak after STZ injection. Dopamine, Serotonin, reactive
oxygen species (ROS), and mitochondrial glutathione (MGSH) were measured using the ELISA.

Results: In diabetic rats, the levels of dopamine, serotonin, and mGSH decrease in the nuclei of the thalamus,
raphe magnus, and periaqueductal gray (PAG), and the level of ROS increases. These data confirm the results of the
formalin test regarding the analgesic effect of insulin in non-diabetic rats.

Conclusion: The ICV injection of insulin reduces the pain sensation, but this effect is not observed due to cell
damage in the thalamus, raphe magnus, and PAG caused by diabetes in diabetic rats, and also insulin improves the
pathological effects caused by diabetes occurring in the brain.
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