
 

 

Vitamin D3 

Description 

Vitamin D is a fat-soluble vitamin that functions as a hormone precursor.  Dietary vitamin D3, 

cholecalciferol, is provided primarily by foods of animal origin while vitamin D2, ergocalciferol, can 

be produced by irradiating ergosterol, a steroid found in fungi.  Cholecalciferol is much more 

bioavailable form of vitamin D than ergocalciferol and is the preferential form for vitamin D 

supplementation. In addition to obtaining it from dietary sources, cholecalciferol is also synthesized 
in the skin after exposure to UV light.   

Overview  

Aging, reduced sun exposure, increased skin pigmentation, and obesity are all factors associated 

with vitamin D deficiency. The ability of the skin to produce vitamin D precursors declines with age; 

a 70-y-old person has 25% of the capacity to produce cholecalciferol relative to a healthy young 

adult.  Sunscreens efficiently absorb solar UVB radiation, the radiation required for skin production 

of vitamin D pre-cursors.  When used properly, a sunscreen with a sun protection factor (SPF) of 8 

reduces the capacity of the skin to produce cholecalciferol by 95%.  A healthy vitamin D status is 

critical for the formation and maintenance of strong bones, a healthy immune response, and 

optimal cardiovascular function.  
 

Research 

 

Bone Health 
 
Vitamin D is critical to the maintenance of calcium metabolism and thus good skeletal health 

throughout life.  Additionally, a healthy vitamin D status improves muscle strength and bone 

mineral density in adults . 
 
In a meta-analysis of vitamin D supplementation in the prevention of bone fractures, it was found 

that 700 to 800 IU/d oral vitamin D with or without calcium supplementation, resulted in a 

significant 26% reduction in risk of sustaining a hip fracture and a significant 23% reduction in risk 

of sustaining any nonvertebral fracture vs calcium or placebo. Additionally, the study determined 

that vitamin D supplementation of 400 IU/day or less was insufficient in reducing fracture risk. 
 
The relation between vitamin D3 deficiency and bone fracture risks among postmenopausal women 

was reviewed from 1985 to 2005. Overall, the risk of fractures was lower in subjects that took a 

vitamin D3 supplement. 
 
In a twelve-week observational study, researchers reviewed the effects of vitamin D3 and calcium 

supplementation on healing weak, fractured bones. Thirty women with bone fractures were 

selected to take vitamin D3 (800 IU) and calcium (1,000 mg) or a placebo. In six weeks, bone 

mineral density was higher in the vitamin D3/calcium group, when compared to the placebo group. 

Researchers concluded vitamin D3/calcium supplementation was beneficial in improving bone 

mineral density. 



 

 

 
Bone loss and the bone turnover rate are reduced more in the winter possibly due to less contact 

with vitamin D3 from sun exposure. A twelve-month study gave 55 healthy adults vitamin D3 (500 

IU per day) and calcium (500 mg per day) supplementation or a placebo during the winter months 

of October to April in southwestern Germany. Results indicated vitamin D3/calcium prevented bone 

loss commonly seen in the winter, when skin production of D3 precursors is reduced. 
 
In another review of seasonal vitamin D deficiency, baseline blood levels of vitamin D were 

measured in 54 male adolescents (13 to 16 years old) during summer and winter months. After 

baseline serum levels were determined, subjects took vitamin D3 during the winter months. 

Supplementation supported vitamin D levels and parathyroid function during the winter months, as 

vitamin D levels were restored to un-supplemented summertime levels. 
 
Cardiovascular Function 
 
Vitamin D deficiency can lead to imbalanced blood pressure. A national survey collected data on 

vitamin D status and blood pressure levels from 12,644 people between 1988 and 1994 to review 

the correlation between these two factors. Findings suggested that blood pressure imbalances were 

significantly correlated with vitamin D deficiencies. 
 
To investigate the link between sun exposure and the protective effect of vitamin D in preventing 

hypertension, Krause et al., exposed a group of hypertensive adults to either a tanning bed that 

emitted UVB and UVA radiation, similar to summer sun, or a tanning bed that emitted only UVA 

radiation, similar to winter sun.   After 3 mo, it was observed that hypertensive patients who were 

exposed to the tanning bed that emitted UVB radiation had a 180% increase in their circulating 

concentrations of 25-hydroxyvitamin D (25(OH)D), relative to no change in the group only exposed 

to only UVA radiation.  The patients who had increased 25(OH)D levels also had a decrease of 6 

mm Hg in their systolic and diastolic blood pressures, bringing them into the normal range. 
 
In a cross-sectional, population-based study, vitamin D levels were measured in 34 middle-aged 

men, in relation to blood pressure and other cardiovascular risk factors.  Serum levels of 1〈, 25-

dihydroxyvitamin D1 (25-(OH)2-vitamin D) were inversely correlated to blood pressure and to 
VLDL triglycerides, supporting the hypothesis that vitamin D metabolism is involved in blood 

pressure metabolism and inadequate vitamin D levels may be a cardiovascular risk factor. 
 
Cellular Immunity 
 
Vitamin D is a potent immunomodulator.  A wide range of immune cells have a vitamin D receptor 

(VDR), including activated T and B lymphocytes, monocytes, and macrophages.   Research has 

demonstrated that 1,25(OH)2D interacts with its VDR in immune cells and has a variety of effects 

on regulating lymphocyte function, cytokine production, macrophage activity, and monocyte 

maturation. 
 
Much research has been done investigating the link between vitamin D status and autoimmune 

disease.  Several studies have determined that living at a latitude above 37°, where UVB radiation 

is reduced, increases the risk of developing multiple sclerosis throughout life by >100%. 

Furthermore, taking a multivitamin that contains 400 IU of vitamin D reduces risk of developing 

multiple sclerosis by 40%. Additionally, women taking 400 IU of vitamin D in a multivitamin also 



 

 

decreased their risk of rheumatoid arthritis by 40%.  Children in Finland who received 2000 IU of 

vitamin D a day from 1 y of age on and who were followed for the next 25 y had an 80% decreased 

risk of developing type 1 diabetes, whereas children who were vitamin D deficient had a 4-fold 

increased risk of developing this disease later in life. 
 
Additional Information – Dosage & Interactions 
 

Suggested Use: 
 

As a dietary supplement, take one capsule daily, or as directed by a physician. 
 
Dosage: 
 
Typical dosage up to 5,000 IU daily. 
 
Adverse Reactions: 
 
Hypercalcemia, azotemia, anemia, osteoporosis, weight loss, photophobia, pancreatitis, seizures, 

and rarely hypertension and psychosis. Vitamin D may increase lab values ie: calcium, phosphate, 

blood urea nitrogen, cholesterol, and liver enzymes. 
 
Precautions: 

 
Caution advised in patients with arteriosclerosis, histoplasmosis, hypercalcemia, 

hyperparathyroidism, lymphoma, renal disease, sarcoidosis, and tuberculosis. 
 

Drug Interactions: 

Consider increased monitoring for patients concomitantly taking aluminum (likely synergistic effect: 

increased aluminum absorption), atorvastatin (likely antogonistic effect: decreased atorvastatin 

blood levels by vitamin d induction of liver enzyme 3A4), diltiazem or verapamil (likely antagonistic 

effect: additive hypercalcemia effect and reduced diltiazem or verapamil efficacy).  
 
Patients taking carbamazepine, cholestryramine, colestipol, corticosteroids, phenobarbitol, 

phenytoin long-term (6 months or more) may need vitamin d supplementation due to vitamin d 

depletion. Additionally, patients taking mineral oil, orlistat, rifampin, stimulant laxitaves, and 

sunscreens may likewise need vitamin d supplementation. 
 
*Statements made herein have not been evaluated by the Food and Drug Administration. These 

products are not intended to diagnose, treat, cure, or prevent any disease. As with all supplement 

regimens, please consult your physician prior to use. 
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