
SILICON and orthosilicic acid (a highly bioavailable form of 
silicon) 

Within the last decade silicon has been recognized as participating in the normal metabolism 
of higher animals and as being an essential trace element. Silicon is found to perform an 
important role in connective tissue, especially in bone and cartilage. Bone and cartilage 
abnormalities are associated with a reduction in matrix components, resulting in the 
establishment of a requirement for silicon in collagen and glycosaminoglycan formation. 
Silicon’s primary effect in bone and cartilage is on the matrix, with formation of the organic 
matrix appearing to be more severely affected by silicon deficiency than the mineralization 
process1. 
There is perhaps no question that silicon appears to have a beneficial role in bone formation 
and in bone health. Since the findings of Carlisle2 and Schwarz & Milne3 of a potential role of 
silicon in bone and connective tissues, there have been numerous studies over the past 30 
years investigating this potential role of dietary silicon4. 
Also, while there are numerous factors that contribute to bone health and to therapy for 
postmenopausal osteoporosis, silicon is also a mineral that is increasingly recognized as an 
essential nutrient for bone formation and maintenance. More attention to this important 
nutrient by the medical community may lead to improved dietary supplements and better 
understanding of the role of silicon in management of postmenopausal osteoporosis5. 
Evidence coming from human, animal, and in vitro studies, indicate that silicon in nutritional 
and supra nutritional amounts promotes bone and connective tissue health, may have a 
modulating effect on the immune or inflammatory response, and has been associated with 
mental health. A plausible mechanism of action for the beneficial effects of silicon is the 
binding of hydroxyl groups of polyols such that it influences the formation and/or utilization of 
glycosaminoglycans, mucopolysaccharides, and collagen in connective tissue and bone. In 
addition, silicon may affect the absorption, retention or action of other mineral elements (e.g., 
aluminum, copper, magnesium). The results of a number of studies suggest that dietary silicon 
supplementation could be of therapeutic value for preventing chronic aluminum accumulation 
in the brain6. 
Based on findings from both animal and human experiments, an intake of silicon of near 
25mg/d would be a reasonable suggestion for an adequate intake that would assure its 
nutritional benefits. Increased intakes of silicon through consuming unrefined grains, certain 
vegetables, and beverages and cereals made from grains should be recognized as a reasonable 
dietary recommendation7. 
Silicon strengthens and makes the walls of blood vessels more flexible, diminishes capillaries 
permeability, accelerates healing processes, has a sebostatic activity, strengthens hair and 
nails8. In in vivo studies, Si stimulated the expression of peroxisome proliferator-activated 
receptor-γ, the activation of which has anti-inflammatory and antihypertensive effects on 
vascular cells9. 
Silicon has been shown to suppress the production of inflammatory cytokines and mediators, 
possibly through the suppression of radical scavenger activity and down-regulation of gene 
expression of inflammatory mediators10. 
Ortho-silicic acid (H4SiO4), as a major form of bioavailable silicon for both humans and 
animals, has not been given adequate attention so far. Ortho- silicic acid is the form 
predominantly absorbed by humans and is found in numerous tissues including bone, tendons, 
aorta, liver and kidney. Compelling data suggest that silica is essential for health although no 



RDI has been established. However, deficiency induces deformities in skull and peripheral 
bones, poorly formed joints, reduced contents of cartilage, collagen, and disruption of mineral 
balance in the femur and vertebrae11. 
One possible mechanism by which silicon affects collagen type 1 synthesis may be related to a 
possible role in the regulation of prolyl hydroxylase activity. In vitro results show a stimulatory 
effect of ortho-silicic acid on collagen synthesis and osteoblast differentiation which suggest 
that this compound may have a stimulatory effect on bone formation in vivo12. 
There is considerably less research on supplementation with stabilized OSA. A study 
conducted on calves demonstrated the high bioavailability of silicon from OSA. With just a 4.9% 
increase in dietary Si intake from supplemental choline-stabilized OSA, the treated group had a 
70% higher serum Si concentration than control calves after 23 weeks13. OSA was able to alter 
mineral absorption in a positive manner, and would be a valid option as bone health 
supplement for the horse14. 
In men, choline stabilized ortho-silicic acid supplementation was found effective in reducing 
symptoms of knee OA, which was associated with a slight but significant reduction of 
biomarkers that are related to cartilage degradation15. 
In women, oral intake of choline stabilized ortho-silicic acid during 20 weeks resulted in a 
significant positive effect on skin surface and skin mechanical properties, and on brittleness of 
hair and nails16. 
Combined therapy of choline stabilized ortho-silicic acid and Ca/Vit D3 had a potential 
beneficial effect on bone collagen compared to Ca/Vit D3 alone which suggests that this 
treatment is of potential use in osteoporosis17. 
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