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Vitamin D – ↓all cause mortality

Vitamin D Deficiency
(ICD-9-CM 268.9)
Your Choice 

The Physiology of Vitamin D
(a hormone like vitamin that regulates cells, tissues, organs and systems) 
· 7 dehydocholestrol to Pre-Vitamin D to Cholcalciferol (Vitamin D3) from skin exposed to UV B 290nm-315nm (90% of the supply) as well as from the intake of cold water fish.

· 10,000 IU produced by midday summer full body skin exposure (Caucasians) at southern latitudes

· Special populations vulnerable

· Living in a northern Climate 

· People of Color

· Indoor workers

· Housebound elderly 

· Ergocalciferol (- synthetic Vitamin D2) 

· 25 hydroxyvitamin D from first hydroxylation in liver  (storage form & desirable lab test) – 60 day body storage reserves- 15 day circulating half life.

· 1, 25 dihydoxyvitamin D – AKA Calcitriol---from second hydroxylation (biologically active form) – 15 hr half life – “most potent steroid hormone in the human body”
Skin Cancer Controversy: Avoiding sunlight & blocking UV B with sunscreen (above SPF 8) may not be desirable 
“Hide from Sunlight “  a  2007 Meta-analysis for increased risk of melanoma beyond 40 degree latitude in users of sunscreen.

Sunlight deprivation and the 24/7 indoor economy of concern.

1500 die every year from skin cancer

1500 die every day from serious cancers
Vitamin D and Cancer / AMD

↓ Cancer Mortality in Women 
 (Breast, and Ovary)

N= 1180 females, over age 55,  4 year study, Am J Clin Nutr 2007.
“The estimated relative risk reduction was dramatic (0.23) and the 95% confidence interval was 0.09 to 0.60, meaning that the true relative risk reduction has a 95% probability of being in the range of 40% to 91%. The P value of <0.005 suggests that the probability of this finding occurring by chance alone is less than 1 in 200” Family Medicine Journal .Lappe et al predicted a 35% reduced cancer risk for every 25 nmol/L (10 ng/mL) increase in serum 25(OH)D. 
Health Professionals Follow-up Study

↓ Cancer Mortality – men

…followed a cohort of 47,800 men, from 1986 until 2000, found that low levels of vitamin D were associated with increased incidence of cancer and mortality.

Negative CA study

CVD Mechanisms

· Inhibition of vascular smooth muscle proliferation
· Suppression of vascular calcification and decreases parathyroid levels
· Down regulation of pro-inflammatory cytokines such as C reactive protein
· Up regulation of anti-inflammatory cytokines
· A negative endocrine regulator of the renin-angiotensin system.

·  Lowers insulin resistance
Study: Low Vitamin D + Hypertension May Worsen Cardiovascular Risks 
Framingham Study Data (1996-2001), Wang et al
The current paradigm is that heart disease is caused by a combination of genetics, hypertension, diabetes, cholesterol, smoking, obesity, inactivity, and diet.  A paradox is a fact that contradicts the paradigm.
· When they applied it to British men for ten years, they found 84% of the heart disease occurred in the men classified as low risk! 

· Furthermore, 75% of the men classified as high risk were still free of heart disease ten years later. 

· It seems the equation is missing a few variables.  

· Vitamin D deficiency doubles the risk of MI, CVA and heart failure over a mean of 5.4 years in patients with high blood pressure
Study: Optimal Vitamin D status attenuates age-associated increase in Systolic BP
Concentrations of 25(OH) D > 80 nmol/L decreased the age-related increase in SBP by 20% compared with participants having 25(OH) D concentrations < 50 nmol/L (P < 0.001).

· Only 8% of blacks had 25(OH) D concentrations > 80 nmol/L  (32ng/ml).
The CA++ Overload Hypothesis

British cardiologist Stephen Seely noted that countries which consume that highest amount of CA++ (New Zealand, Ireland, North America, Scandinavian countries), mostly from dairy products, have the highest rates of cardiovascular disease. [International Journal Cardiology 1991 Nov; 33(2):191-8] 
Postmenopausal women who take CA ++ supplements increase their risk for a heart attack by about 45%. [British Medical Journal 2008 Feb 2; 336 (7638): 262-6]
Predicting cardiovascular events with coronary calcium scoring.
Weintraub WS, Diamond GA. N Engl J Med. 2008 Mar 27;358(13):1394-6.
N= 6722 men and women, ~age 60 w/o CAD

· Studied for  3.8 years (median). 

· Adverse coronary events (heart attack, angina, placement of a stent, coronary death) 


 (~28%) were taking cholesterol-lowering drugs 

vs. (~16%) who did not experience such an event . 

· MI or angina had the same total cholesterol (~199 mg%) as subjects who did not (~194 mg%).

· Cholesterol barely met statistical significance whereas CA ++ was highly predictive. 
The predictive power of coronary artery CA++ scores

· Among subjects whose coronary artery CA++ score was zero, the risk for any adverse coronary event was only about one-half of 1% (0.0044), or less than 1 in 200.

· Those with a coronary CA++ score over 300, about 8.0% experienced an adverse event involving coronary arteries (0.0804), or about 8 in 100, an 18-fold difference (1800% !), over the 3.8 year period. 
Agaston Scores & Arterial CA++

· 64 cut CT scan (called an Agaston score, for Dr. Arthur Agaston, South Beach Miami, Florida cardiologist). 

· CA ++ scores greater than zero* N Engl J Med. 2008 Mar 27;358(13):1394-6. 
· 70% of white males

· 52% of black males

· 57% of Hispanic males 

· 59% of Chinese males

· Among older men (84-96 yrs),  risk for death was 48.6 per 1000 person-years with a high CA++ artery score (over 1000 Agaston score), but there were no deaths (zero!) when the CA++ artery score was less than 10. [J Am Geriatric Assn 455: 1948-54, December, 2007]    

American Heart Journal, 
155: 154-60, January 2008 
Among 1726 middle-aged adults (~ age 57 years) who had no cardiac symptoms, those who died of heart disease or experienced a heart attack had, on average, a higher CA++ artery score (448) than those who did not (206).

Subjects with the highest CA++ artery score were twice as likely to die (2.2 vs. 0.9) than subjects with the lowest CA++ artery scores.  

No heart attacks or cardiac deaths were observed among patients with no coronary artery CA++.  

Diabetes

· Type 1: 

· Finland: 65 cases / 100,000 children – the highest incidence in the world.

· 1964 lowered recommendation from 4500 IU to 2000 IU

· 1974 lowered recommendation from 2000 IU to 1000 IU

· 1992 lowered recommendation to 400 IU

· 4X higher incidence Type 1 DM than 50 years ago

· Cuba: 2 cases / 100,000 children

· THEORY Vitamin D decreases Cadherin proteins which allow immune cells to attack pancreatic cells, because of weakened intracellular junctions, thereby promoting auto-inflammation.

· Type II: Obesity, Diabetes and the Metabolic Syndrome

· Weaker pancreatic function (Vitamin D is an immunosuppressant and enhances function)

· Greater Insulin resistance  (Vitamin D lowers insulin resistance)

Metabolic Syndrome

· Low vitamin D may boost metabolic syndrome risk

· By Stephen Daniells, 18-May-2009

· Related topics: Research, Vitamins & premixes, Cardiovascular health, Diabetes 

· Insufficient and deficient levels of vitamin D may increase the risk of metabolic syndrome by 52 per cent, according to a joint Anglo-Chinese study. 

· According to findings published in Diabetes Care, a study with 3,262 Chinese people aged between 50 and 70 showed that 94 per cent were vitamin D deficient or insufficient, and 42 per cent of these people also had metabolic syndrome. 
· “Vitamin D deficiency is becoming a condition that is causing a large burden of disease across the globe with particular deleterious impact among the elderly,” said researcher Dr Oscar Franco from Warwick Medical School in England. 

· While the study was conducted in elderly Chinese people, Dr Franco said the results are consistent with the findings of other studies in Western populations, and he suggested vitamin D deficiency could become a global health problem. 

· In adults, it is said vitamin D deficiency may precipitate or exacerbate osteopenia, osteoporosis, muscle weakness, fractures, common cancers, autoimmune diseases, infectious diseases and cardiovascular diseases. There is also some evidence that the vitamin may reduce the incidence of several types of cancer and type-1 diabetes. 
· “Our results are consistent with those found in British and American populations. We found that low vitamin D levels were associated with an increased risk of having metabolic syndrome, and was also significantly associated with increased insulin resistance,” he said. 

· Metabolic syndrome (MetS) is a condition characterised by central obesity, hypertension, and disturbed glucose and insulin metabolism. The syndrome has been linked to increased risks of both type-2 diabetes and cardiovascular disease (CVD). 

· Study details 

· In collaboration with colleagues from the Shanghai Institute of Biological Sciences in China, the researchers analysed Vitamin D levels in participants of the Nutrition and Health of Aging Population in China (NHAPC) project. Vitamin D levels were calculated using serum concentrations of 25-hydroxyvitamin D (25(OH)D), the non-active 'storage' form of the vitamin in the body. 

· Vitamin D insufficiency, quantified as 25(OH)D levels below 75 nmol/L, was documented in 24 per cent of the people studied. Vitamin D deficiency, defined by the authors as 25(OH)D levels below 50 nmol/L, was recorded in 69 per cent of the people. 

· People with the lowest average 25(OH)D levels (28.7 nmol/l) were 52 per cent more likely to have metabolic syndrome than people with the highest average 25(OH)D levels (57.7 nmol/l), noted Franco and his co-workers. 

· Furthermore, the researchers noted links between 25(OH)D levels and insulin levels and insulin resistance in overweight and obese, but not normal weight, individuals. 
· “Vitamin D deficiency is common in the middle-aged and elderly Chinese and low 25(OH)D level is significantly associated with increased risk of having MetS and insulin resistance,” wrote the authors in the journal. 
· "Vitamin D deficiency is now recognised as a worldwide concern and metabolic syndrome has become a global epidemic. More research is needed to find out why older people are more likely to have lower levels of vitamin D and how this is linked to the development of metabolic syndrome and related metabolic diseases," said Dr Franco. 

· Sun, fish or supplements? 

· The study adds to an ever growing body of science supporting the benefits of maintaining healthy vitamin D levels. 

· Vitamin D refers to two biologically inactive precursors - D3, also known as cholecalciferol, and D2, also known as ergocalciferol. The former, produced in the skin on exposure to UVB radiation (290 to 320 nm), is said to be more bioactive. 

· While our bodies do manufacture vitamin D on exposure to sunshine, the levels in some northern countries are so weak during the winter months that our body makes no vitamin D at all, meaning that dietary supplements and fortified foods are seen by many as the best way to boost intakes of vitamin D. 

· Commenting independently on the study, Ed Yong from British charity Cancer Research UK said: "The amount of sunlight it takes to make enough vitamin D is always less than the amounts that cause reddening or burning, so it should be possible to get the benefits of this vitamin without increasing the risk of skin cancer. 

· "Elderly people can also boost their vitamin D levels by eating foods like oily fish, or by using vitamin D supplements on the advice of their GP." 

· Source: Diabetes Care 
Published online ahead of print, doi: 10.2337/dc09-0209
“Plasma 25-hydroxyvitamin D Concentration and Metabolic Syndrome among Middle-aged and Elderly Chinese”
Authors: L. Lu, A. Pan, F.B. Hu, O.H. Franco, H. Li, X. Li, X. Yang, Y. Chen, Z. Yu, X. Lin 

…other

· Multiple Sclerosis and Vitamin D

· Vitamin D as an immuno-suppressant against demyelination.

· Ebers et al, J PLoS Genetics, 2009, Vitamin D binds to a stretch of DNA (DRB1-1501) implicated in MS.

· Schizophrenia 

· Correlates with sunshine exposure before birth.

· A known brain growth and development modulator.

· Rheumatoid Arthritis and Auto-Immune Disease

· Fibromyalgia (neuromuscular modulation)

· Ocular Conditions

Vitamin D & Autism

· Animal data: Severe vitamin D deficiency during gestation adversely effects dozens of proteins involved in brain development.

· Vitamin D deficient rats are born w increased brain size & enlarged ventricles

· Children w vitamin D deficient rickets have several “autistic markers” that disappear with high-dose vitamin D Tx.

· Autism is more common at higher latitudes.

Cannell JJ, Autism & vitamin D. Med Hypothesis. 2007 Oct 4 (Epub ahead of print]

Vitamin D and the Flu
(winter house-bound elderly)

Vitamin D  may replace the need for antibiotics that induce germ-resistant bacteria, and which may avert the need for many vaccines.  Only recently have researchers discovered vitamin D generates antibiotic peptides (i.e. cathelicidin) that kill germs.

17 scientists: Cod Liver oil, Vitamin A toxicity, Frequent Respiratory Infections & the Vitamin D Deficiency Epidemic
Annals of Otology, Rhinology & Laryngology, 2008, 117(11), 864-70.

· Vitamin D has a pivotal role in innate immunity activating a suite of genes involved in defense. 

· Childhood vitamin D is the rule not the exception.

· Vitamin D is involved in the triple current childhood epidemics of autism, asthma and autoimmune disease. 

· Linday et al showed (Oct 2008) that 80% of children undergoing tympanostomy tube placement had 25(OH) Vit D levels < 30ng/ml.

· Dutch children with the least sun exposure are twice as likely to develop a cough, and 3x as likely to have a runny nose, as children with the most sun exposure.

· 1930s cod liver oil had a much higher Vitamin D content.

· AMPs (antimicrobial peptides) such as B –defensin 2 and cathelicidin provide a ‘backup” antimicrobial shield.

· Most healthy children need about 1000 IU.

www.vitacost.com
 24/7 Customer Service 1-800-381-0759

Take Home

· In lieu of problematic antibiotics and vaccines, and costly doctor’s office visits, particularly in the winter cold and flu season, learn to provide your children with vitamin D3 tablets, 1000 international units every day (6 cents/tablet) , and more when ill (2000–5000 IU). 

· Vitamin D produces antibiotic peptides in the body that attack germs (viruses, bacteria, fungi). 

· A recently published report shows 2000 IU of vitamin D3 completely abolishes the occurrence of upper respiratory infections in adults during winter months. [Annals Otology, Rhinology & Laryngology Vol. 117: pages 864–70, 2008] 

· Vitamin D3 does not cause germ resistance as does penicillin or other man-made antibiotics. 

Vitamin D for GI Calcium Absorption ---
 Rickets (children) and Osteomalacia (adults), Osteopenia & osteoporosis - As many as half of older adults in the United States with hip fractures could have serum 25(OH)D levels <12 ng/mL (<30 nmol/L). 
Fracture Prevention with Vitamin D Supplementation: 
A Meta-analysis
Bischoff-Ferrari HA, Willett WC, Wong JB, Giovannucci E, Dietrich T, and Dawson-Hughes B. Fracture Prevention with Vitamin D Supplementation: A Meta-analysis of Randomized Controlled Trials. JAMA, May 11, 2005; 293: No. 18,2257-2264.

English and non-English articles using MEDLINE and the Cochrane Controlled Trials Register (1960-2005) and EMBASE (1991-2005). 

Defining the Problem: 
Incidence

· More than one-third of adults ages 65 years and older fall each year (Hornbrook 1994; Hausdorff 2001)* 

· Hip fractures increase exponentially with age. By the 9th decade, 1/3 women and 1/6 men will have sustained a hip fx

· As the population ages, the number of hip fractures is projected to increase worldwide.

· Among older adults, falls are the leading cause of injury deaths (Murphy 2000) and... 

· The most common cause of nonfatal injuries and hospital admissions for trauma (Alexander 1992). 

*From: www.cdc.gov

The consequences of hip fracture are severe:
50% have permanent functional disability

· 15-25% require long-term nursing home care

· 10-20% die within one year

· Annual costs in the U.S. projected to increase from $7.2 billion in 1990 to $16 billion in 2020

Methods: Inclusion Criteria

· Only double-blind RCTs of oral Vitamin D supplementation (cholecalciferol, ergocalciferol) with or without calcium supplementation vs calcium supplementation or placebo in older persons (>=60 years) that examined hip or nonvertebral fractures.

The Studies

· 5 RCTs for hip fracture (n=9294)

· 7 RCTs for nonvertebral fracture risk (n=9820)

· 10 total studies potentially appropriate for inclusion

· 7 RCTs included in primary analyses

· All trials used cholecalciferol

The Studies

Results

· A vitamin dose of 700 to 800 IU/d reduced the relative risk (RR): 

· of hip fracture by 26% (3 RCTs with 5572 persons; pooled RR, 0.74; 95% CI, 0.61-0.88) 

· and of any non-vertebral fracture by 23% (5 RCTs with 6098 persons; pooled RR, 0.77; 95% CI, 0.68-0.87) vs calcium or placebo

Results

· No significant benefit was observed for RCTs with 400 IU/d vitamin D (2 RCTs with 3722 persons; pooled RR for hip fracture, 1.15; 95% CI 0.88-1.50) and pooled RR for any non vertebral fracture, 1.03; 95% CI, 0.86-1.24).

· A greater reduction in non-vertebral fractures was observed with the higher achieved 25-hydroxyvitamin D levels in the treatment group (meta-regression p=0.03).

· Optimal fracture prevention appeared to occur in trials with achieved mean 25-hydroxyvitamin D level of approximately 100 nmol/L.

Conclusion

· Oral vitamin D supplementation between 700 to 800 IU/d appears to reduce the risk of hip and any nonvertebral fracture in ambulatory or institutionalized elderly persons.

· An oral vitamin D dose of 400 IU/d is not sufficient for fracture prevention.

· Race – all trials performed in primarily white populations.

· Baseline vitamin D – those with low baseline levels may require more than 700 to 800 IU/day.

· Treatment is cheap ~ 6 cents/day

Safety of Vitamin D Supplementation
(avoiding hypercalcemia & hyper phosphatemia)
IOM (institute of Medicine) toxicity level = 150 ng/ml

Tolerable Upper Intake level = 2000IU/day for adults and children older than 1 year. Considered too conservative by many scientists who believe only higher 40,000 IU intakes over several months would be risky.

Diseases and drugs that affect serum levels. 

· Obesity– BMI inversely correlated w serum level.

· Mild to moderate renal failure 

· Chronic granulomatous diseases, such as sarcoidosis, are at higher risk of developing vitamin D toxicity. 

· Fat malabsorption syndromes (celiac, cystic fibrosis & chrohns), mild or moderate hepatic failure, or certain medications (anticonvulsants or glucocorticoids) that reduce absorption and increase vitamin D metabolism may need higher Vitamin D doses. 

· Acid Blockers - #1 prescribed drugs in America
“Paleo Diet” Vs. Food Pyramid:
Calcium Intake: 
25 yr. Female – 2,200 kcal

Calcium Homeostasis & Bone Mineral Status: A Function of Calcium Balance

· Balance = (Calcium In - Calcium Out)

· Calcium in:

· 1.
Total dietary calcium ingested

· 2.
Total dietary calcium absorbed from 
GI tract

· Calcium out:

· 1.
Calcium lost in urine 

·          a.
Dietary calcium

·          b.
Body stores of calcium

· 2.
Calcium lost in feces

·           a.
Dietary calcium

·         b.
Body stores of calcium

Calcium Homeostasis & Bone Mineral Status: A Function of Calcium Balance

Calcium Density (mg/kcal) 
in Food Groups: 
0.455 mg/kcal = Minimum density needed to Achieve RDA

How Much Vegetable Food Only is Sufficient
 to Achieve Calcium DRI (1000 mg)
25 yr Old Female, 2,200 kcal
Questions: 

Calcium Homeostasis & Bone Mineral Status: A Function of Calcium Balance

U.S Diet: 
Acid/Base Balance

Calcium Homeostasis & Bone Mineral Status: A Function of Calcium Balance

Relation Between the Absorption Fraction of Calcium and Daily Dietary Calcium Intake

Conclusions:

· It is possible to achieve the RDA for calcium on non-dairy foods

· Calcium balance is more important that RDA intake in determining calcium homeostasis

· When ingestion of  alkaline foods > acid foods, calcium homeostasis can likely be achieved at < RDA

· To achieve a net  dietary alkalosis  total fruits + veggies = (~35-40% of energy)

Nutrition & Blacks

· The connection between skin color, nutrition and disease is exemplified by the role of Vitamin D, the “sunshine vitamin” among blacks.

Race and Skin Color

· A matter of Race and Skin Color & Dress

· Rickets returns to Chicago

· The connection between disease and skin color 

· Are “milk mustache “ads enough for people of color?

· Long religious robes

· The RDA

· Younger than 50 years 

· 50 to 70 years

· 70 years and above

· Measuring 25 (OH) D – biomarker for vitamin D stores

· Affected by Diet, Race, Season

· Loin cloth equatorial man 120 ng/ml

· Insufficient (<40 ng/ml)

· Sufficient (40-60ng/ml) 
Problem #1: 
More Black Health Professionals needed

· J National Medical Association 93: 1S-5S

Theoretical Medical Bioethics 23: 499-518, 2002 

· But…more medicine & doctoring are not likely to improve the health status of blacks.

· When medical care is available

· Only 6 in 10 receive hypertensive medication

· Only 25 % have their blood pressure under control

(Ethnic Diseases 13: 456-62, 2003)

Problem #2 
Dietary Measures not put into Practice

· National Institutes of Health 9-A-Day Program is not working



British Medical Journal 326: 1003, 2003

· Dr Bruce Ames of UC Berkeley suggest that a well designed vitamin pill, particularly one featuring folic acid, may make up for nutritional deficiencies of the population, particularly those most in need.



Ann NY Acad Sci. 889: 87-106, 1999

Is Diet Enough Anyway?

Vitamin D and sunlight

· Dark melanin skin pigment slows the production of vitamin D in the skin upon exposure to the sun.

· Blacks may require as much as 10X more sun exposure to produce the same vitamin D as Caucasians.

· Virtually no vitamin D is produced with sun exposure at northern latitudes

· Blacks have lower serum vitamin D than whites regardless of geography

· Shortage of vitamin D is linked to HTN, stroke, cancer (colon, breast, prostate, ovarian, lymphoma), Chrohn’s Dz, immune problems & osteoporosis

Research Studies

· Profound shortage in 42% of black females compared to 4% of white females.

· Even among African American women who consume 200 IU from supplements, 28% had a shortage of the vitamin. 




Am J Clin Nut 76: 187-92, 2002.

· In Boston, 21% of elderly blacks age 64-100 had vitamin D deficiency compared to 11% of whites

 J Clin Endocrinol Metab 85: 4125-30

Blacks more protected against osteoporosis despite lower 25(OH)D

· This suggests that factors other than vitamin D provide protection . 

· African Americans have an advantage in bone density from early childhood, a function of their more efficient calcium economy, and have a lower risk of fracture even when they have the same bone density as Caucasians. 

· They also have a higher prevalence of obesity, and the resulting higher estrogen levels in obese women might protect them from bone loss  

· Further reducing the risk of osteoporosis in African Americans are their lower levels of bone-turnover markers, shorter hip-axis length, and superior renal calcium conservation. 

· However, despite this advantage in bone density, osteoporosis is a significant health problem among African Americans as they age .
Aloia JF. African Americans, 25(OH)D, and osteoporosis: a paradox. Am J Clin Nutr. In press. 

Fortified milk ???
24/24 supplies only 300 IU Vitamin D2

· Designed to prevent childhood rickets (in the 1930s), and not designed for adults.

· After the growing years, blacks exhibit intolerance to milk products due to absence of lactase:

· 81 % of African Americans lactose intolerant

· 12 % of Scandinavian whites

New Engl J Med 292: 1156-59, 1975.

· Vitamin D2 in milk is 30 - 70 % as effective ? as natural vitamin D3 from sunlight, cold water fish or supplements.

Conclusion

It is unlikely that African Americans living in northern latitudes (US & Canada), will acquire sufficient amounts of vitamin D from dietary sources (milk) to maintain health. 




Nutrition Reviews 61: 107-13, 2003

                        FDA, Ofc Apl Res & Safety Assess





Calvo MS et al, HFS-025

Dairy Products Industry Influence

· The National Diary  Council over-emphasizes the health benefits of calcium and claims that blacks can overcome their intolerance to diary products by employing a “few simple dietary strategies”

J Natl Med Assoc 94: 55-66, 2002

 “Also Claim a low intake of CA++, K+ and Mg ++ contribute to high risk of HTN in African Americans. Yet milk is a poor source of magnesium and potassium”

Blacks have greater shortages of Magnesium than Calcium

· 8 in 10 Americans consume lower amounts of Mg than Ca

· 100 years ago, daily Mg intake was approx 500 mg

· Today:

· Low Mg++ linked to HTN, DM, CVD, heart rhythm disturbances & sudden MI 

The Magnesium Factor, Mildred Seelig,MD Avery 2003

J Natl Med Assoc 95:257-62, 2003; Am Heart J 143: 535-40, 2002; Arch Int Med 159:2151-9, 1999; J Am Coll Cardiol 27:1771-6, 1996.

“Black Power Pill (gel cap)” 

· 2000 IU vitamin D3

· 200 mg elemental magnesium

· 400-800 mcg folic acid

Am J Clin Nutr 77: 1318-23, 2003

*Additional antioxidant multivitamins/minerals

* Essential fatty acids (fish—cod liver oil)

Vitamin D recommendations are  too low, especially for blacks

· 1 hour of southern latitude sun exposure produces 10,000 IU of vitamin D.

· 400 IU in most supplements is inadequate

Eur J Clin Nutr 55:1091-7, 2001

· Caucasians require approx 1000 IU per day

· African Americans approx 2000 IU per day

· 40,000 IU for prolonged periods is toxic

Am J Clin Nutr 73: 288-94, 2001

Am J Clin Nutr 69: 842-56, 1999
25 Hydroxyvitamin D Finger / Heel Stick Home Testing
(unless you live in New York State) 

· D*Action Blood spot test kits from ZRT labs, a reliable lab for $30 www.ordervitamindtest.org 

· www.vitamincouncil.org  - $65 and 4 pack family tests: Lab www.zrtlab.com 866-600-1636

www.mercola.com

Thank You

A Society Whose Time Has Come

www.optometricnutritionsociety.org

