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Effects of heavy metals manganese and lead exposure on physiological
and biochemical indicators in Caenorhabditis elegans
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Technology, Baotou 014010, China)

Abstract: Our study utilized the model organism Caenorhabditis elegans, which shares up to 65% genetic homology with humans, as
the research subject. Following acute exposure, we determined the median lethal concentration, lifespan, locomotor capacity, resist-
ance to oxidative stress, resistance to ultraviolet stress, and the accumulation levels of lipofuscin and reactive oxygen species. This sys-
tematic investigation aimed to examine the toxic effects of heavy metals manganese and lead on physiological and biochemical indica-
tors. Results demonsirated that both manganese and lead exposure significantly shortened the nematode’ s lifespan ( by 40% and 30% ,
respectively) , accelerating the aging process. Furthermore, manganese and lead exposure markedly inhibited spontaneous movement
(Class A movement capacity was reduced by 55% and 30% , respectively). Concurrently, reactive oxygen species levels were signifi-

cantly elevated in exposed groups ( with fluorescence intensity increasing by 1. 5-fold and 1. 2-fold under manganese and lead exposure,
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respectively, compared to the control). The resistance to both oxidative and ultraviolet stress was substantially impaired (under oxida-

tive stress conditions with manganese and lead exposure, the mean lifespan decreased by 32% and 45% , respectively; under ultravio-

let stress conditions with manganese and lead exposure, lifespans were shortened by 20% in both cases). Finally, correlation analysis

confirmed that reactive oxygen species levels were positively correlated with lipofuscin accumulation ( with R* values of 0. 892 3 and

0.737 0 under manganese and lead exposure, respectively). This research reveals the toxic effects of manganese and lead on Cae-

norhabditis elegans and provides important insights into understanding the potential neurotoxicity, pro-aging effects, and oxidative dam-

age of heavy metals in humans.
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Fig.1 The median lethal rate of c. degans exposed to heavy metals manganese and lead
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Fig.2 Sarrival carve of c. elegans exposed to heavy metals manganseand lead
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Fig.5 Change in lipofuscin levels in c. elegans exposed to heavy metals manganese and lead
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Fig.6 Change in reactive oxygen species levels in c. elegans exposed to heavy metals manganese and lead
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