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Melatonin attenuates Tramadol tolerance and dependence:
Possible role of apoptosis, inflammation and mitochondrial
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Introduction: Tramadol is an opioid receptor agonist that is used for pain management. However, long-term
administration of tramadol results in antinociceptive tolerance. It was suggested that increased oxidative stress and
inflammation may contribute to pain tolerance. Melatonin has been shown to have antioxidant and anti-inflammatory
properties. This research aimed to explore melatonin's effect on pain tolerance induced by tramadol and its underlying
molecular mechanism.

Methods and Materials: Adult Wistar rats were randomly divided into four groups: a control group, a group
receiving tramadol (50 mg/kg), a group that received only melatonin 1.5 mg/kg, three groups receiving different doses
of melatonin (1, 1.5, 2.5 mg/kg) and vitamin C group, which after half an hour they were given tramadol at a dose of
50 mg/kg. Injections were given intraperitoneally for 3 consecutive weeks. Hot plate and tail flick tests were used to
assess the pain tolerance. Brain tissues were separated to evaluate oxidative stress factors (ROS, lipid peroxidation,
glutathione, nitric oxide, protein carbonyl, and superoxide dismutase) mitochondrial function (MTT, mitochondrial
membrane potential, and mitochondrial swelling). Also, Inflammatory—related gene expression (NF-«xB, IL-1p, and
TNF-0) and apoptosis-related gene expression (Bax and Bcl-2) were evaluated by Real-time polymerase chain
reaction.

Results: Melatonin was devoid of intrinsic analgesic activity but significantly attenuated tramadol-induced pain
tolerance and the tramadol-induced increases of apoptosis, oxidative stress, mitochondrial damage, and
neuroinflammatory cytokines (NF-«B, IL-1B, and TNF-q) in rat brain tissues were decreased by melatonin treatment.

Conclusion: Melatonin efficacy in restoration of tramadol tolerance, along with its safety and tolerability
properties, can be used to prevent tramadol side effects.
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