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Abstract

Background and purpose: Esophageal cancer is a prevalent malignancy with a high mortality rate in
Iran. Golestan Province, particularly Gonbad-e Kavus, is considered one of the major geographic hotspots for this
disease. Molybdenum, an essential trace element involved in the activity of several enzymes, and
malondialdehyde (MDA), a biomarker of oxidative stress, may play important roles in cancer-related biological
mechanisms. This study aimed to investigate the relationship between nail molybdenum levels and oxidative
stress, as measured by malondialdehyde levels, in patients with esophageal cancer compared with healthy
individuals.

Materials and methods: This case-control study was conducted among 30 patients with esophageal
cancer from Gonbad-e Kavus and 30 healthy individuals from Sari, Iran. The molybdenum content of
fingernail and toenail samples was measured using inductively coupled plasma mass spectrometry (ICP-MS).
Additionally, plasma malondialdehyde levels were assessed using a spectrophotometric method based on the
reaction between malondialdehyde and thiobarbituric acid. Statistical analyses were performed using GraphPad
Prism software.

Results: The mean concentration of molybdenum in the nail samples of cancer patients was lower
than that of the control group; however, this difference was not statistically significant (P> 0.05). In
contrast, malondialdehyde levels in the patient group were significantly higher than those in the control
group (P< 0.05). Correlation analysis revealed no significant association between these two parameters in
either the healthy or patient groups (P> 0.05).

Conclusion: This study found no evidence of significantly reduced nail molybdenum
concentrations in patients with esophageal cancer compared with healthy individuals. However, the
elevated MDA levels observed among patients support the hypothesis that oxidative stress may contribute
to the pathogenesis of esophageal cancer. Future studies with larger sample sizes, preferably using
prospective cohort designs and incorporating assessments of additional trace elements and their
interactions, are recommended.
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