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19191919
MellanbyMellanby produces experimental rickets in produces experimental rickets in 

dogs  dogs  
•• Cures it with cod liver oilCures it with cod liver oil
•• Concludes that vitamin A cures rickets Concludes that vitamin A cures rickets 



19221922
McCollum destroys vitamin A in cod liver oil McCollum destroys vitamin A in cod liver oil 

still cures rickets  still cures rickets  

Concludes this a new vitamin Concludes this a new vitamin ‘‘vitamin Dvitamin D’’



19191919
HuldshinskyHuldshinsky in Vienna andin Vienna and
Chick in EnglandChick in England

cure rickets with UV light  cure rickets with UV light  

Light = cod liver oilLight = cod liver oil



19241924
Steenbock shows:Steenbock shows:
UV light converts an inactive lipid to active UV light converts an inactive lipid to active 

antirachiticantirachitic substance  substance  

Led to structure determinationLed to structure determination
of vitamin Dof vitamin D22 in 1932in 1932
by Askew et alby Askew et al



Rickets treatmentRickets treatment

Steenbock patents irradiation discoverySteenbock patents irradiation discovery

The method eliminates rickets worldThe method eliminates rickets world--widewide



Vitamin D Conversion to a HormoneVitamin D Conversion to a Hormone



Vitamin DVitamin D
hormonehormone

ProteinProtein

RNARNA

DNADNA

How itHow it worksworks

Vitamin DVitamin D
ReceptorReceptor



How the Hormone Heals RicketsHow the Hormone Heals Rickets



How the Hormone Controls Blood CalciumHow the Hormone Controls Blood Calcium



Kidney loss promotes bone degenerationKidney loss promotes bone degeneration

ParathyroidsParathyroids

PTHPTH

IntestinesIntestines

KidneysKidneys

Vitamin D Vitamin D 
hormonehormone Calcium uptakeCalcium uptake



Kidney loss promotes bone degenerationKidney loss promotes bone degeneration

ParathyroidsParathyroids

PTHPTH

Calcium from boneCalcium from bone

IntestinesIntestines

No CalciumNo Calcium
NoNo

KidneysKidneys

NoNo
Vitamin D Vitamin D 
hormonehormone

NoNo
Vitamin D Vitamin D 
hormonehormone



2MbisP Reduces Parathyroid Hormone 2MbisP Reduces Parathyroid Hormone 
Without Increasing Blood CalciumWithout Increasing Blood Calcium

ControlControl 2MbisP2MbisP
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PostPost--menopausal Osteoporosismenopausal Osteoporosis

25 million US patients25 million US patients

15% currently treated15% currently treated



PostPost--menopausal Osteoporosismenopausal Osteoporosis

OsteoporosisOsteoporosisNormalNormal



2MD Induces Bone Formation2MD Induces Bone Formation

No treatmentNo treatment Vitamin DVitamin D
HormoneHormone 2MD2MD

BoneBone



2MD Induces Bone Formation2MD Induces Bone Formation

2MD2MDControlControl



Vitamin D Hormone TargetsVitamin D Hormone Targets

IntestineIntestine
OsteoblastOsteoblast
KidneyKidney

ParathyroidParathyroid
SkinSkin

Immune CellsImmune Cells
ColonColon
PancreasPancreas
StomachStomach
PituitaryPituitary
OvaryOvary
ProstateProstate

PlacentaPlacenta
BrainBrain
MammaryMammary
Blood VesselsBlood Vessels

Cancer CellsCancer Cells



Treated with Vitamin D Treated with Vitamin D 
hormonehormone

(Cancer stops growing)(Cancer stops growing)

Cancer cellsCancer cells

Vitamin DVitamin D Hormone Halts Cancer Hormone Halts Cancer 
Cell Growth in CultureCell Growth in Culture



BeforeBefore

Psoriasis TreatmentPsoriasis Treatment

AfterAfter



Multiple Sclerosis TreatmentMultiple Sclerosis Treatment
Induced MSInduced MS

ControlControl

Induced MSInduced MS
Vitamin D hormoneVitamin D hormone



Prevention of DiabetesPrevention of Diabetes
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Breast Cancer in Relation to Solar RadiationBreast Cancer in Relation to Solar Radiation
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50% lower risk with 
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Breast Cancer Risk Relationship to Blood Breast Cancer Risk Relationship to Blood 
Vitamin D LevelsVitamin D Levels

Lowe et al. 2005 Eur J 
Cancer 41:1164



Colon Cancer Related to Solar RadiationColon Cancer Related to Solar Radiation



Global Distribution of Prostate CancerGlobal Distribution of Prostate Cancer

Prostate 
Cancer

Vit. D 
Deficiency

Rastogi et al. Nature reviews. Cancer Opportunities for cancer epidemiology in developing countries. 2004 (4) 909 -17





How much vitamin D should I take?How much vitamin D should I take?

Remember vitamin D in large amounts is Remember vitamin D in large amounts is 
toxictoxic
Current recommendation among experts is Current recommendation among experts is 
between 2000 and 4000 units per day to between 2000 and 4000 units per day to 
reduce risks of cancer and autoimmune reduce risks of cancer and autoimmune 
diseasedisease
Do not take more than 4000 units unless Do not take more than 4000 units unless 
under the care of a physicianunder the care of a physician



ConclusionsConclusions

Therapies for a number of diseases with vitamin Therapies for a number of diseases with vitamin 
D compounds now is possibleD compounds now is possible

OsteoporosisOsteoporosis
Bone disease of kidney failureBone disease of kidney failure
PsoriasisPsoriasis

Adequate Vitamin D is important to reduce the Adequate Vitamin D is important to reduce the 
risk of several cancers and autoimmune risk of several cancers and autoimmune 
diseases such as multiple sclerosisdiseases such as multiple sclerosis


