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Lactiplantibacillus plantarum 10B602 and Its Postbiotics Bidirectionally

Regulate Osteoblast-Osteoclast Differentiation

LI Miao!, GAO Yuan!, HAN Xuemei'?2, LIANG Wu2, ZHONG Feiliang!, LUO Xuegang®
(1. College of Biotechnology, Tianjin University of Science and Technology, Tianjin 300457, China; 2. Tianjin Key
Laboratory of Edible Probiotics, Tianjin InnoOrigin Biological Biotechnology Co. Ltd., Tianjin 300301, China)

Abstract: Osteoporosis is a common metabolic disorder of the skeleton, characterized by reduced bone mass and increased
fracture risk. Elucidating the mechanism of microbial intervention in bone health is of great significance for developing new
therapeutic strategies. This study focuses on Lactiplantibacillus plantarum 10B602 and its postbiotics (I0OB602PB), and
explores their bidirectional regulatory effects on bone homeostasis using the MC3T3-E1/RAW264.7 cell model. The results
show that both can significantly promote osteogenesis by increasing the proliferative activity of osteoblasts, enhancing
alkaline phosphatase (ALP) activity, promoting the formation of mineralized nodules, and up-regulating the expression of key
osteogenesis-related genes such as RUNX2, BMP2 and OPN. At the same time, both can reduce the number of
tartrate-resistant acid phosphatase (TRAP)-positive multinucleated cells, thereby exerting the effect of inhibiting
osteoclastogenesis. Metabolomic analysis indicates that both may maintain bone homeostasis through the amino acid synthesis
pathway, among which 10B602PB shows specific enhancement in cofactor metabolism. Lactiplantibacillus plantarum

10B602 and its postbiotics can both maintain bone homeostasis well, and the postbiotics have more prominent intervention
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advantages compared with the live bacterial agents, which provides a solid theoretical basis for the precise prevention and

treatment of bone diseases based on microbial metabolic regulation.
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Fig.1 Dual Regulation of Bone Metabolism by
Lactiplantibacillus plantarum 10B602 and 10B602PB
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Fig.2 Effects of Lactiplantibacillus plantarum 10B602 and IOB602PB on proliferation of bone metabolic cells.
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Fig. 3 Specific Activation of Osteogenic Master Genes by Lactiplantibacillus plantarum 10B602 and 1I0B602PB
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Fig. 4 Metabolic Profiling and Pathway Enrichment of Lactiplantibacillus plantarum 10B602 and I0B602PB
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