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Abstract

Using the nematode Caenorhabditis elegans as an animal model, this study investigates
how probiotics and postbiotics affect healthy aging and AB-induced neurotoxicity. C.
elegans is widely used to study probiotic properties and molecular mechanisms and
owing to its short life cycle and feasibility of transgenic human AP expression is
commonly used as a model for aging and Alzheimer’s disease (AD) research. For healthy
aging, heat-killed Levilactobacillus brevis MKAK9 (HK MKAKDY9) and its extracellular
polysaccharides (EPS) significantly extend lifespan and improve aging markers by
down-regulating IIS and up-regulating the p38 MAPK pathway, enhancing proteostasis
(ubiquitination and the autophagy—lysosome pathway involving sqst-3 and Imp-1, partly
regulated by mir-243), and boosting antioxidant and immune responses.
Lacticaseibacillus rhamnosus HA-114 and Bacillus subtilis R0O179 also significantly
prolong lifespan in both wild-type and AD worm strains. Regarding Ap-induced
neurotoxicity, Lactococcus laudensis (LL) and Pediococcus parvulus (PP) significantly
alleviate AB-induced chemotaxis deficits and paralysis. Mechanistically, they inhibit A
oligomerization and its association with host proteins such as vitellogenin, thereby
reducing AP accumulation rather than altering Ap mRNA levels. HA-114 and R0179
likewise significantly reduce A-induced paralysis; HA-114 acts via the fatty-acid
desaturation pathway (the fat-5 gene), whereas R0179’s protection is linked to mitophagy
(the pink-1 gene) and is retained in the heat-killed form. These results indicate that
probiotics and postbiotics influence healthy aging and AB-induced neurotoxicity through
the same phenotypes but different mechanisms, exhibit strain specificity, and have the
potential to be developed into clinical therapeutic strategies for age-related conditions

and Alzheimer’s disease.
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