


HEALTH IMPLICATIONS:    Collagen type 1, alpha-1 is the primary collagen matrix used for bone synthesis.  COL1A1 
polymorphisms have been associated with reduced bone mineral density (BMD) and increased prevalence of osteoporosis with 
increased risk of osteoporotic fracture.  There appears to be a continuum of bone density depending on genotype: homozygous 
negatives (- -) have the greatest bone density; heterozygotes (+ -) have less bone density, and homozygous positives (+ +) have the 
least bone density.  
 
MINIMIZING RISKS:   Individuals who are homozygous negative (- -) for COL1A1 have higher bone densities than those with 
COL1A1 SNPs.  However, adequate dietary intake of calcium, phosphorus, magnesium, vitamin D and other bone nutrients should 
be maintained.  Regular weight-bearing exercise has also been shown to optimize bone health.  
 
FURTHER EVALUATION:    While this COL1A1 genotype is associated with higher bone density, and decreased risk of 
osteoporosis and bone fracture, nonetheless, regular laboratory evaluation of bone resorption (deoxypyridinoline) should be used to 
monitor functional risk as well as therapeutic effectiveness of treatment protocols.  Bone density scans every 3-5 years should also be 
considered for individuals over the age of 45.
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HEALTH IMPLICATIONS:    Vitamin D receptors bind active vitamin D [1,25(OH)2D3] and initiate a cascade of biologic effects at the 
cellular level increasing calcium and phosphorus absorption from the small intestine and stimulating osteoblast activity and bone 
mineralization.  Defects in the VDR gene may lead to reduced peak bone mass as a young adult and to a more rapid decline in 
bone density after middle age.  Vitamin D also stimulates cell differentiation but impedes cell proliferation, and VDR polymorphisms 
are associated with increased incidence of psoriasis and prostate cancer.  
 
MINIMIZING RISKS:   All VDR genotypes have shown increased bone formation with increased exercise and calcium 
supplementation, however, those with defects in the VDR gene do not respond well to vitamin D supplementation.  Calcium 
supplementation substantially above the DRI (RDA) of 1000-1500 mg/d may be warranted.  
      Because absorption of calcium may be impaired, dietary factors that increase calcium excretion should be avoided: excess 
caffeine, tobacco, phosphorus, sodium, and protein.  Improving insulin sensitivity and supplementing with chromium picolinate have 
been shown to reduce the urinary excretion of calcium and hydroxyproline in post-menopausal women, and may provide a novel 
therapeutic approach.  
      Plant-based phyto-estrogens (black cohosh, soy isoflavones, etc.) and estrogen replacement therapies have been shown to 
reduce bone resorption in post-menopausal women.  
 
FURTHER EVALUATION:    This VDR genotype is associated with lower bone density, decreased calcium absorption and 
utilization, and increased bone resorption at all ages.  Accordingly, regular laboratory evaluation of bone resorption 
(deoxypyridinoline) should be employed to monitor therapeutic effectiveness.  Bone density scans every 3-5 years should also be 
considered.  Insulin resistance syndrome should be ruled out via a metabolic dysglycemia analysis.  Regular screening for prostate 
health in men may also be advisable.

HEALTH IMPLICATIONS:    The calcitonin receptor allows for the cellular actions of the thyroid hormone calcitonin.  Calcitonin acts 
to decrease blood calcium levels by decreasing the bone resorbing activity of osteoclasts and by decreasing the formation of new 
osteoclasts.  Calcitonin, then, is protective against osteopenia and osteoporosis.  Persons who are heterozygous (+ -) for CALCR 
have been shown to have higher bone density and decreased fracture risk than those who are homozygous negative or 
homozygous positive (- - or + +).  
 
MINIMIZING RISKS:   While no clinical intervention trials have yet been performed with CALCR polymorphisms per se, physiologic 
inference would suggest that persons who are homozygous (either positive or negative) should adopt dietary and lifestyle habits 
that maximize bone formation.  Adequate dietary calcium and magnesium (dairy products, dark leafy greens, seeds, broccoli and bok 
choi), moderate sunlight exposure or vitamin D supplementation, and weight-bearing exercise have all been shown to optimize bone 
formation and reduce the risk of osteoporosis.  While CALCR heterozygotes have comparatively higher bone density, good dietary 
and lifestyle habits are essential to maximize genetic potential.  
     Salmon calcitonin and human recombinant calcitonin are available as a nasal spray and have been shown to be roughly as 
effective as estrogen replacement therapy in post-menopausal women.  The effects of both calcitonin and estrogen therapy are 
dramatically enhanced (~3-fold) with calcium supplementation.  
 
FURTHER EVALUATION:    Regular laboratory evaluation of bone resorption (deoxypyridinoline) should be employed to monitor 
functional risk as well as therapeutic effectiveness of treatment protocols, regardless of genotype.  Bone density scans every 3-5 
years should also be considered.
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HEALTH IMPLICATIONS:    IL-6 is a cytokine that, along with other cytokines, participates in the production of osteoclasts, the cells 
responsible for bone resorption.  Although IL-6 is not considered a powerful direct stimulator of bone resorption, it can dramatically 
potentiate bone resorption by other cytokines.  A polymorphism in IL-6 (represented by a (+) sign on the report) is generally 
associated with reduced baseline plasma IL-6 levels. However, the SNP appears to be associated with temporary increases in IL-6 
production in cases of acute inflammation.  A homozygous positive (++) genotype is associated with less bone resorption and greater 
bone mineral density as compared with other genotypes.  Because of the lower IL-6 levels associated with the polymorphism, 
homozygous positive individuals are also less prone to chronic inflammatory conditions such as peripheral arteriosclerosis and clinical 
progression in autoimmune diseases.  
 
MINIMIZING RISKS:   None indicated for the homozygous positive genotype, other than avoidance of acute inflammatory stressors 
that may trigger temporary spikes in IL-6.  
 
FURTHER EVALUATION:    None indicated for this genotype.

HEALTH IMPLICATIONS:    Tumor necrosis factor, alpha (TNF-α) is a pro-inflammatory cytokine secreted from activated 
macrophages, which plays an important role in host defense against infection.  Excessive TNF-α release can result in inflammatory 
reactions, one of the common contributors to bone loss.  A homozygous negative (- -) genotype is associated with decreased 
production of TNF-α, consequently decreased inflammatory tendency and oxidative stress.  Risk is reduced for osteoporosis, 
autoimmune disease, and insulin resistance, but may also be associated with an increased risk of some cancers because of TNF-α's 
anti-neoplastic properties.  
 
MINIMIZING RISKS:   Risk of inflammatory disorders is minimal.  A diet and lifestyle associated with minimizing cancer risks is still 
prudent, including a diet rich in vegetables, fruits, and fiber, and properly balanced in essential fatty acids.  Avoid smoking and 
minimize exposure to environmental pollution and toxins.  
 
FURTHER EVALUATION:    None indicated for this polymorphism.














