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Abstract
Genetic Damage and Multi-Elemental Exposure in Populations
in Proximity to Artisanal and Small-Scale Gold Mining Areas in

North Colombia *
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Colombia has seen a significant increase in total gold production. The bulk of aurifer-
check for . . o .
updates ous material extraction and processing is conducted through artisanal and small-scale gold
mining (ASGM), predominantly focusing on exploiting alluvial deposits. In the northern
region of Colombia, a highly active zone for gold production, the intense ASGM activi-
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revealed a significant increase in micronuclei (MNBN), nucleoplasmic bridges (NPB), and
frequencies of necrotic and apoptotic cells in binucleated cells among individuals living in

® proximity to ASGM areas. Hair samples indicated elevated levels of toxic elements such as
Pb, Hg, As, Cd, and Ba in exposed residents, while essential elements like Mg, Mn, V, and
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