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Introduction: Tramadol is a synthetic opioid analgesic designed for mild to severe pain. The kidneys are the first
organ in contact with tramadol, and its chronic use can damage kidney cells. L-Carnitine (LCA) prevents oxidative
stress and regulates cellular respiration and the activity of enzymes involved in oxidative stress. This study aimed to
evaluate oxidative stress, mitochondrial damage, and apoptosis pathways in tramadol-induced nephrotoxicity in vivo
and in vitro conditions and LCA potential as a protective agent.

Methods and Materials: Adult Wistar rats were used in the in vivo experiment, and groups included a control
group, a group receiving tramadol (50 mg/kg), four groups receiving tramadol with different doses of LCA (100, 200,
300 mg/kg), and vitamin C for three weeks. Then, kidney markers (BUN, Cr) pathological changes were evaluated.
Also, renal mitochondria were isolated, and oxidative stress and mitochondrial dysfunction were assessed. The HEK-
293 cell line was used for in vitro study. First, IC50 of tramadol was determined. Then, concentrations of 1, 2.5, and
5 mM were used to evaluate the protective effect of LCA against tramadol-induced cytotoxicity. Several factors were
evaluated, including cell death, oxidative stress markers, and apoptosis.

Results: Pathological and biochemical findings showed that tramadol-induced renal toxicity improved with LCA.
Also, in the HEK?293 cell line, LCA exposure inhibited tramadol-induced cytotoxicity, oxidative stress, and apoptosis.

Conclusion: Due to the protective effect of L-carnitine against tramadol-induced renal toxicity, they can be used
to prevent the side effects of tramadol.
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