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1. Abstract

Recent studies suggest a potential link between the accumulation of heavy metals, particularly lead (Pb?"), in the retina
and the progression of age-related macular degeneration (AMD) [1] . While the neurotoxic effects of Pb?" are well known
[2] [3], its specific impact on retinal health and the potential for a synergistic effect with inherited retinal degeneration
remain unclear. This study investigates whether chronic lead exposure has degenerative effects on retinal function and
structure and if these effects are amplified by a genetic predisposition to retinal degeneration. We utilize a murine model
carrying the p.E111V mutation in the GUCA 1A gene, which is associated with cone-rod dystrophy [4], and expose both
mutant and wild-type mice to prolonged oral Pb?* administration. Our findings will elucidate the complex interplay
between genetic and environmental risk factors [5], with significant implications for understanding retinal degeneration
pathogenesis and for developing targeted diagnostic and preventive strategies for at-risk populations.

2. Methods and results
This study employs a multidisciplinary approach to investigate the effects of chronic lead exposure in a murine model.

Animal Model: We use both wild-type (C57Bl/6) and mutant mice homozygous for the p.E111V mutation in the GUCAIA
gene. This model mimics human autosomal dominant cone-rod dystrophy (adCORD).

Experimental Protocol: Starting at postnatal day 30, mice were treated daily via oral gavage for 4 weeks with either lead
(IT) acetate (PbAc) or sodium acetate (NaAc) [6] [7].

Study Endpoints: We will assess the effects at three critical time points following the final administration: 2 days (acute),
1 month (sub-chronic), and 7 months (chronic).

This project integrates cognitive-behavioural, functional, and morphological characterizations to provide a
comprehensive understanding of Pb?* toxicity. In detail, we focused on:

Tissue Pb’" Quantification: the accumulation of Pb? in key tissues (brain, retina) and peripheral blood was quantified
using Inductively Coupled Plasma Mass Spectrometry (ICP-MS).

Functional and Behavioral Evaluation: Electroretinogram (ERG) and Visual Evoked Potentials (VEP) were used to
evaluate retinal and cortical visual function, respectively. Behavioral Tests: Looming and CIliff tests were performed to
test the animals' visual perception and defensive behaviors in response to visual stimuli, and the Novel Object Recognition
(NOR) test to evaluate short-term memory and visual discrimination.

Morphological and Structural Analysis: retinal health and the degeneration of neuronal layers were analysed through
histology and immunofluorescence.

Our preliminary data at the acute time point, confirmed by ICP-MS analysis, show that daily oral administration of PbAc
resulted in significant lead accumulation in the brain, retina, and serum. In addition, chronic Pb?" exposure exacerbates
visual deficits in genetically predisposed mice to a greater extent than in wild-type controls. These findings support a
gene-environment interaction model, suggesting that genetic background amplifies the neurotoxic effects of
environmental lead on the retina.
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