
MECHANISM OF ACTION

Bone Remodelling 
Bone is a dynamic organ, which undergoes continual remodelling throughout the lifespan. Remodelling of bone is primarily achieved by two highly 

specialised cells: osteoblasts, which build bone, and osteoclasts, which break bone down. The process of breaking down bone is also known as bone 

resorption. The immune system plays a key role in the regulation of the activity of osteoblasts and osteoclasts through the production of cytokines, 

which are signalling molecules. Cytokines can either promote bone formation (i.e., their effect is ‘pro-osteogenic’) or promote bone breakdown (a ‘pro-

osteoclastogenic’ effect). 

Post-menopausal bone loss
For most of adult life, the two opposing processes of bone formation and bone resorption are delicately balanced. In women, menopause is characterised 

by a dramatic decline in estrogen levels, which ordinarily protects bone. As a result, women enter a period of accelerated bone loss after menopause. In 

fact, 50% of the bone loss a woman will experience in her lifetime occurs within the first 10 years after menopause. Post-menopausal bone loss occurs in 

two distinct phases: an early, rapid phase, caused by increased activity of osteoclasts, and a prolonged, slower phase, resulting from decreased osteoblast 

activity.

Low levels of estrogen results in the expression of proinflammatory cytokines, including IL-6, IL-7 and TNF-α, which results in a systemic proinflammatory 

state. Further, in the gut, low estrogen levels reduce microbial abundance and diversity, weakening the ability of the microbiota to ward off pathogenic 

microorganisms. Low estrogen levels also weaken the integrity of the intestinal barrier, increasing intestinal permeability. This permits bacterial 

translocation across the intestinal wall, which activates the immune system and increases the expression of pro-osteoclastogenic cytokines. 

Biome Osteo™ Probiotic may help to promote bone health in adults, via the following mechanisms: 

1. A preclinical study conducted in a mouse model showed that the novel three-strain probiotic combination of Lactobacillus paracasei 8700:2 (DSM 

13434), Lactobacillus plantarum HEAL9 (DSM 15312) and Lactobacillus plantarum HEAL19 (DSM 15313)  found in Biome Osteo™ Probiotic suppressed 
the expression of proinflammatory cytokines (TNF-α and IL-1β) and increased the expression of osteoprotegerin, an inhibitor of osteoclastogensis, 

reducing osteoclast-mediated bone resorption (Ohlsson et al, 2014). 

2. The intestinal epithelium provides a selective barrier that prevents translocation of harmful substances and pathogenic microorganisms from the 

intestinal lumen into the bloodstream. Intestinal epithelial cells are joined by tight junction proteins, which facilitate selective transport across the 

membrane. Low estrogen levels negatively affect intestinal barrier function, increasing intestinal permeability, and resulting in the production of pro-

osteoclastogenic cytokines. In a mouse model of estrogen deficiency-associated bone loss, treatment with probiotics strengthened the intestinal 
epithelial barrier, reduced the formation of pro-osteoclastogenic cytokines, and protected against bone loss (Li et al 2016).
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