Bacillus coagulans ameliorates cognitive frailty in a sarcopenic obese mouse model
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Figure 1 Effects of Bacillus coagulans (BC) on depressive-like behavior in HFHSD-fed SAMP8 mice.



 
Introduction Cognitive frailty is a condition characterized by the coexistence of sarcopenia and cognitive impairment. Chronic inflammation induced by age-related changes in gut microbiota may contribute to its progression. We have found that SAMP8 mice fed a high-fat, high-sucrose diet (HFHSD) serve as a useful model of sarcopenic obesity.

Aims This study aimed to investigate whether the treatment with probiotic Bacillus coagulans ameliorates chronic inflammation and cognitive frailty in HFHSD-fed SAMP8 mice. 
Methods Eight-week-old SAMP8 mice were fed HFHSD and administered Bacillus coagulans (2×10⁸ CFU/mL) via drinking water until 30 weeks of age (Figure 1a). Depressive-like behavior was evaluated at 25 weeks using the forced swim test (FST) and tail suspension test (TST). Muscle mass and strength were assessed at 27 weeks using X-ray CT and the wire hang test. Brain and skeletal muscle tissues were examined by immunofluorescence staining. We also collected cecal contents and analyzed the levels of short-chain fatty acids.

Results Bacillus coagulans treatment significantly improved depressive-like behavior in HFHSD-fed SAMP8 mice (Figure 1b). In the prefrontal cortex and hippocampus, Bacillus coagulans suppressed the HFHSD-induced increase of Iba1 and CD68 expression. It also improved reduced muscle strength and muscle cross-sectional area, and PGC-1α expression level in skeletal muscle. Fecal levels of n-butyric acid, propionic acid, and acetic acid were not altered by Bacillus coagulans treatment.
Discussion These findings suggest that Bacillus coagulans treatment ameliorates cognitive frailty by suppressing microglial activation and restoring skeletal muscle PGC-1α expression in a sarcopenic obese mouse model.
