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Vitamin D

What is Vitamin D?

Vitamin D is a unique fat-soluble vitamin, which our body needs to help regulate calcium and phosphorus.  Vitamin D is unique in that our bodies can make vitamin D through exposure of the skin to the sun.  We also obtain vitamin D through our diet.  Once our bodies make vitamin D or we ingest it in our diets, it has to be activated by the liver and the kidney in order to work.  Vitamin D is needed in our bodies to maintain bone health, and research suggests that vitamin D may help regulate the immune system, and play a role in cell growth and differentiation.

Sources of Vitamin D:

	FOOD
	Serving Size
	IUs per serving

	Salmon, canned
	3.5 oz
	300-600

	Tuna, canned in oil
	3 oz
	230

	Sardines, canned in oil, drained
	1.75 oz
	300

	Milk, vitamin D fortified
	1 cup
	100

	Margarine, vitamin D fortified
	3.5 oz
	430

	Cereal, vitamin D fortified
	1 cup
	100

	Egg, vitamin D found in yolk
	1 whole egg
	20

	Liver (beef, chicken, pork)
	3.5 oz
	15

	Cod Liver Oil
	1 tsp
	400-1000

	Sunlight
	5-10 minutes of exposure
	3000


Diseases possibly linked to Vitamin D deficiency (adapted from US Pharm. 2004;12:39-49):

	Alzheimer’s disease
	Diabetes Mellitus (Type 1 and 2)
	Learning disorders

	Autoimmune diseases (RA, MS, Crohn’s disease, thyroiditis, psoriasis)
	Fibromyalgia
	Myopia

	Behavioral disorders
	Glucose, gluten, and lectin intolerance
	Obesity

	Bone disorders (osteoporosis, osteomalacia, rickets, tooth decay and loss, bone pain)
	Heavy metal toxicity
	Pain

	Bowel disorders
	Hyperparathyroidism
	Parkinson’s disease

	Cancers (breast, colon, prostate, skin)
	Hypertension
	Peripheral neuropathy

	Chronic fatigue syndrome
	Infertility
	Polycystic ovary disease

	CNS disorders (seasonal affective disorder, stress)
	Insulin biosynthesis and release
	PMS


What causes Vitamin D insufficiency?

· Inadequate sun exposure

· Low fat diets

· Malabsorption (Crohn’s disease, pancreatic enzyme deficiency, celiac sprue, cystic fibrosis)

· Kidney or liver disease which decreases activation of vitamin D

· Excess animal protein
Information about Vitamin D:

· Our bodies use UVB rays from the sun to make vitamin D; these rays are greatest between 10am and 3 pm in the summer and barely make it to the earth’s surface in the winter

· African Americans make 5-10 times less vitamin D than Caucasians due to darker skin pigmentation

· As we age, our skin is not able to produce enough vitamin D and our kidneys are not able to activate vitamin D as efficiently resulting in vitamin D deficiency

· Wearing sunscreen reduces the body’s ability to make vitamin D (wearing SPF 8 sunscreen decreases vitamin D production by 97%)

· D₃ (cholecalciferol) may be absorbed more rapidly and completely than D₂ (dergocalciferol)

· Exposure of the skin to sunlight turns provitamin D to D₃ in the skin.  D₃ is further metabolized in the liver to calcidiol (25-hydroxy Vitamin D₃) and then in the kidney to calcitriol (1,25-dihydroxy Vitamin D₃), which is the active form in the body (same thing happens to D₂ when taken in from the diet or supplements).

· 1,25(OH)₂D is the active form of vitamin D in the body; consistently low levels of this form of vitamin D in the body may be a risk factor for severe diseases

· Animal protein containing foods and too much calcium can cause low levels of 1,25(OH)₂D

· Eating animal protein inhibits the enzyme in the kidney that turns stored vitamin D into active vitamin D, leading to lower levels

Vitamin D recommended intake and supplementation:

· Recommended Daily Allowances (RDA) for vitamin D are established by the Food and Nutrition Board:

· Birth – 50 yrs:  200 IU/day

· 51-70 yrs:  400 IU/day

· 71+ yrs:  600 IU/day

· Max dose is 2,000 IU/day for adults (infants max is 1,000 IU/day)

· 10-20 minutes in the sun without sunscreen most days of the week should allow for appropriate vitamin D production in normal healthy adults; most people obtain adequate vitamin D intake from sunlight and diet

· Before adding vitamin D supplements or increasing your vitamin D intake above RDA, talk to your physician and/or pharmacist

Serum 25-Hydroxyvitamin D [25(OH)D] concentrations:

Currently there is no consensus on optimal levels of 25-OHD as measured in the blood.  The most recent research by experts has defined the following parameters for vitamin D status:

	ng/ml
	nmol/L
	Vitamin D status

	<20
	<50
	Vitamin D deficiency

	21-29
	52-72
	Vitamin D insufficiency

	≥30
	≥75
	Vitamin D sufficient

	>150
	>374
	Vitamin D intoxication


Signs of Vitamin D toxicity:

The cause of vitamin D toxicity is too much calcium in the body.  There are both early and late symptoms.

· Early Symptoms:  Bone and muscle pain, constipation, diarrhea, drowsiness, dry mouth, increased thirst, headache, increased urination, irregular heartbeat, loss of appetite, metallic taste in mouth, nausea and vomiting, itching, unusual tiredness or weakness

· Late Symptoms:  Cloudy urine, conjunctivitis, fever, high blood pressure, increased light sensitivity, irregular heartbeat, itching, lethargy, pancreatitis, psychosis, weight loss, ectopic calcifications (calcium deposits in tissues other than bones), bone pain

Do not take Vitamin D without talking with your physician if you have or ever had these conditions:

	Hypercalcemia (too much calcium in blood)
	Arteriosclerosis

	Hyperphosphatemia (too much phosphorus in blood)
	Hypersensitivity to effects of vitamin D

	Impaired kidney function/Kidney stones
	Sarcoidosis or other granulomatous diseases

	Heart disease (impaired cardiac function)
	Malabsorption syndrome
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