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Abstract
Yeast protein (YP) is a highly promising sustainable protein source. It has a protein content of up to 82.4% and an essential amino acid proportion of over 40%, with an amino acid profile close to the ideal protein standard [1]. In addition, YP possesses various beneficial biological activities, including antioxidant, anti-inflammatory, antihypertensive, and antidiabetic effects [2]. Therefore, it holds potential as a novel functional food ingredient to meet human health needs. Osteoporosis (OP), sarcopenia (SP), and their comorbidity, osteosarcopenia (OS), have become global public health concerns. Due to the complex pathogenesis, effective targeted therapeutic strategies are still lacking [3]. Current medications for OP have several drawbacks [4], and there is no FDA-approved first-line drug for SP [5]. Consequently, it is crucial to explore effective dietary factors that can promote musculoskeletal health. The unique amino acid profile and favorable bioactivities of YP suggest its potential in modulating musculoskeletal health; however, its specific effects and underlying mechanisms remain unclear.
Therefore, this study investigated the effects of YP on bone and muscle health, respectively. For bone health: YP significantly improved serum calcium and alkaline phosphatase (AKP) levels, apparent calcium absorption and retention rates, bone calcium content, and bone biomechanical properties in rats fed a normal diet (P < 0.05). YP+CaCO₃ dietary intervention significantly enhanced intestinal calcium absorption, bone length, bone mechanical strength, bone calcium content, and bone formation marker in low‑calcium diet‑fed rats (P < 0.05). YP mainly relies on its excellent calcium chelation in vitro and continuous calcium release in vivo to promote calcium absorption and bone synthesis. For muscle health: 2 g/Kg bw of YP (H-YP) significantly ameliorated muscle histopathology, increased serum CAT and SOD activities, enhanced grip strength and hanging endurance, raised muscle ATP and IGF‑1 levels, and decreased MSTN expression in dexamethasone‑induced muscle atrophy mice (P < 0.05). Mechanistically, H-YP synergistically activated both the IGF-1/PI3K/Akt/FOXO pathway and CaMKK/AMPK axis, collectively improving insulin sensitivity, mitochondrial function, and protein homeostasis. In conclusion, YP is an effective dietary factor for intervening in musculoskeletal health.
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