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Abstract: 

Introduction:Chronic manganese exposure has been associated with multiple health consequences, 

including neurological, behavioral, and cognitive impairments. However, the precise mechanism of 

manganese toxicity remains unclear. The nematode Caenorhabditis elegans, a model organism in 

environmental toxicology, offers an excellent platform to investigate the role of HIF-1 in 

manganese-induced toxicity. HIF-1 is a transcription factor that becomes activated under hypoxic 

conditions and regulates genes related to cell survival, energy metabolism, and angiogenesis. In this 

study, we aimed to explore the involvement of HIF-1 in manganese-induced toxicity and its potential 

mechanism.  

Methods: We used wild-type Caenorhabditis elegans (N2), HIF-1 mutant nematodes (ZG31), and 

DAF-16::GFP nematodes as models for manganese exposure. Low, medium, and high dose groups 

(10, 20, 50 mM MnCl2) were set up to observe the regulatory effects of manganese exposure on 

nematode lifespan and behavior. Quantitative real-time PCR (qPCR) was used to measure the 

expression levels of genes such as Daf-16 and HIF-1, to explore the relationship between HIF-1 and 

manganese-induced nematode toxicity. 

Results: Manganese exposure significantly inhibited the growth of L1-stage nematodes, leading to 

increased mortality and decreased bending frequency. As the manganese concentration increased, 

the nematodes' curvature rate decreased. The lifespan experiments demonstrated that manganese 

exposure shortened the nematodes' lifespan and decreased the expression of the DAF-16 gene, 

which is associated with lifespan and aging. Notably, manganese exposure downregulated the 

expression of HIF-1 and its downstream genes. However, knockout of the HIF-1 genes alleviated 

the toxic effects of manganese exposure on the nematodes. 

Conclusion: Manganese exposure can damage nematode survival and behavior, possibly through 

the downregulation of HIF-1 expression. The role and regulation of HIF-1 in manganese toxicity 

warrant further investigation. 
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