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Figure 1. Tryptophan metabolism was a key pathway for W. coagulans XY?2 to inhibit copper toxicity.
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Figure 1. Tryptophan metabolism was a key pathway for W. coagulans XY?2 to inhibit copper toxicity.
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Figure 2. W. coagulans XY 2 inhibited copper-induced neurotoxicity through the gut-brain axis.
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Figure 2. W. coagulans XY2 inhibited copper-induced neurotoxicity through the gut-brain axis.



Results

d W. coagulans XY2 confers neuroprotection against copper toxicity through a gut-brain axis. It
regulates tryptophan metabolism, enhances antioxidant defense, and maintains intestinal barrier
integrity.

d W. coagulans XY2 boosts serotonin production, inhibits the neurotoxic kynurenine pathway, and
promotes neuroprotective indole production to improve neural function.

d W. coagulans XY2 also activates the SKN-1/Nrf2 antioxidant pathway and preserves intestinal
barrier function to prevent oxidative-inflammatory damage.

[ These findings provide experimental evidence for probiotic-mediated heavy metal detoxification
via gut-brain axis, extending beyond established models of copper-induced mitochondrial
dysfunction. This work delivers a safe, multi-targeted strategy against copper-driven
neurodegeneration with significant translational potential.
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