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Letter to the Editor

Occupational health in the mining industry faces persistent
challenges, particularly chronic exposure to toxic heavy metals
such as lead, cadmium, arsenic, and wuranium. While
conventional safety measures (e.g., ventilation, personal
protective equipment) are essential, the potential role of
nutrition in mitigating metal toxicity and supporting
endogenous detoxification pathways has received insufficient
attention. This gap represents not only a clinical concern but
also a missed opportunity in occupational health policy, given
that mechanistic evidence has outpaced the development of
practical, field-applicable nutritional protocols 2.

Recent studies suggest that targeted nutritional support can
serve as an adjunctive strategy for miners. Among
micronutrients, zinc and vitamin D have drawn particular
interest. A cross-sectional study among male workers with
occupational lead exposure found that low dietary intake of
zinc and vitamin D was independently associated with higher
blood lead levels after adjustment for confounders 3. In an in
vitro . model wusing human osteoblasts, vitamin D
supplementation demonstrated protective effects against
heavy-metal-induced cytotoxicity, partly through modulation of
oxidative stress and bioenergetic pathways 4. Additionally, a
recent mechanistic review highlights zinc as a promising
candidate for mitigating toxicity from mixed metal exposures,
based on its ability to compete with toxic metals for transport
proteins and to induce metallothionein expression °.

Beyond individual micronutrients, antioxidant compounds
and soluble fibres have shown potential in modulating heavy
metal toxicity . For instance, experimental studies have
demonstrated that green tea polyphenols, owing to their strong
chelating and radical-scavenging properties, can reduce
cadmium-induced oxidative damage and improve trace element
homeostasis in animal models 7%, In a rat model of manganese
dioxide nanoparticle exposure, green tea administration
attenuated changes in cortical electrical activity and peripheral
nerve function, suggesting a neuroprotective effect °. However,
it is important to note that most of these findings originate from
laboratory or animal studies; human evidence remains limited
and requires further validation.

At the gastrointestinal level, the use of modified citrus
pectin—rather than conventional pectin—has been investigated

as a natural adsorptive agent for heavy metals. Modified pectin
forms insoluble complexes with lead and mercury, facilitating
their faecal excretion and reducing systemic absorption '°.
Some animal studies have reported reduced tissue metal levels
following modified pectin supplementation, but large-scale
human trials in occupational settings are still scarce.

Baseline nutritional status also modulates susceptibility to
metal absorption. Adequate calcium and protein intake,
particularly from animal sources, may reduce gastrointestinal
lead uptake and enhance renal clearance, possibly through
competition at shared transport mechanisms (e.g., DMT-1) and
effects on renal handling. Therefore, including nutritional
assessment—such as serum calcium, ferritin, zinc, and vitamin
D levels—in pre-employment and periodic health examinations
could help identify high-risk individuals. Furthermore,
providing targeted supplement packs rich in calcium, iron, zinc,
vitamin C, and antioxidants, especially for shift workers with
irregular meal patterns, represents a pragmatic and potentially
cost-effective preventive strategy '12.

In conclusion, integrating evidence-based nutritional
strategies into occupational health frameworks for miners is a
scientifically sound and operationally feasible goal. However,
the current evidence base relies heavily on mechanistic, animal,
or small-scale human studies. Well-designed randomized
controlled trials with adequate sample sizes, particularly among
Iranian miner populations with significant exposure burdens,
are urgently needed. Such studies should account for local
dietary habits and cultural contexts to develop feasible,
culturally adapted nutritional protocols that can be incorporated
into the national occupational health system.
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