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VIAMIN ,r_a,‘

AVHAT ARE THE FACTS AND
A J HAT IS STILL FICTION
AL T THIS VITAMIN?
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VI ‘IVIIN IR A

SAVINAMIN D FROM THE DIET IN THE

rJr&J‘J OF CHOLECALCIFEROL(D 3) OR

CALCIFEROL(D 2) IS CONVERTED IN

= . E SKIN BY SUN EXPOSURE(UVB

DIATION) BREAKING THE B RING OF
7 DEHYDROCHOLESTEROL AND FORMING
D3

e THIS IS THE MAJOR SOURCE OF VIT D



Vitamin D, Vitamin D,
(Ergocalciferol) (Colecalciferol)




\/_.r MIN \§ II J;

SEYEHIS BOUND TO VITAMIN D BINDING
HRJT IN(DBP) AND TRANSPORTED TO
rrJ IVER

IEF E I9° IS HYDROXYLAED TO FORM 25

.o-/‘ pa——

...—fEYDROXYCHOLECALCIFEROL

_'0 “THIS IS THE VITAMIN D THAT IS
MEASURED BY LOCAL LABS WHEN
VITAMIN D LEVELS ARE ORDERED



\/dr -MIN:Q e

25 Or D IS THEN TRANSPORTED TO THE
JQJN

N E PROXIMAL TUBULES OF THE
-~ KIl DNEY. UNDER THE INFLUENCE OF
»ff*PARATHYROID HORMONE IT IS 1 ALPHA
- HYDROXYLATED TO BECOME 1:25
- DIHYDROXYCHOLECALCIFEROL

e THIS IS THE ACTIVE FORM OF VIT D



\/_.r MIN \§ II J;

MIO)iHIER BODY TISSUES ARE ALSO
GAPABLE OF PRODUCING 1:25 DIOH D
BUTNO WHERE NEAR THE KIDNEY'S

S CAPABILITY

.o-/‘ pa—

?’THIS KIDNEY CONVERSION IS INHIBITED
-~ BY:

1) HIGH CALCIUM OR PHOSPHATE LEVEL

2) FIBROBLAST GROWTH FACTOR 23



VAT 'MIN:“JD, «-?“'

SEHONDRO YTES, OSTEOBLASTS AND
OSiF FJ ASTS ALL HAVE INTRA NUCLEAR
VITF D R RECEPTORS AND ALSO AN ENZYME
" CYP: 7Bl CAPABLE OF PRODUCING

iZSDIOH D
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\/ - ‘IVIIN W/ J;

J 5ECL h EVIT D'IS FAT SOLUBLE IT
EASILY  CROSSES THE CELL MEMBRANE
r\J\JF INDS TO RETINOID X RECEPTORS

| C fTHE CELL NUCLEUS KNOWN AS VIT D
fJCLEAR HORMONE RECEPTORS (VDR)

= ) THIS STIMULATES RNA TRANSCRIPTION
FACTORS TO PRODUCE CERTAIN
PROTEINS
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IINSHE TILEAL LUMINAL CELLS THIS
HRJ)E CES CALBINDIN WHICH BINDS
BONH CALCIUM AND PHOSPHATE IN THE
C‘b ' LUMEN AND TRANSPORTS THEM TO
fFIE \VASCULAR SIDE TO THE LUMINAL
:" “CELL TO BE PICKED UP BY THE
- CIRCULATORY SYSTEM
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Q Vitamin D mode of action |
Ca*t _ p Enterocyte
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SONEVMOL =CULE OF CALBINDIN CAN BIND
INY© JV 'LECULES OF CALCIUM

2 FpliSHIs  HOW VIT D PICKS UP GUT
p ,JC RCES OF CALCIUM AND MAKES THEM
' VAILABLE TO THE BODY
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SADIREC EFFECTS ON BONE ARE MORE
CC JJ\J RAVERSIAL

‘“DIOH D SEEMS TO HELP TRIGGER
,-,...AC ‘“TEOCLAST REABSORPTION OF BONE
fIN "CONJUNCTION WITH PTH

o DEFECIENCIES OF 1:25 DIOH D MAY
PREVENT TERMINAL DIFFERENTIATION
TO HYPERTROPHIC CHONDROCYTES AND
CALCIFICATION OF BONE MATRIX
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VITAMIN D" -)*

JE ECIENCIES OF VIT D CLEARLY CAUSE

C;ér* S INFCHILDREN

) SIRST APPRECIATED WHEN THE

-f ~_~,- -»INDUSTRIAL REVOLUTION CAUSED A

"""’”"’ - MIGRATION FROM RURAL AREAS TO
~ URBAN — REFLECTING A RELATIVE

DEPRIVATION OF SUN EXPOSURE
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Normal Bone
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YITAMIN :.@,0
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OSIIEOMA LLACIA IS MORE COMMONLY
==\ S.LDER POPULATIONS BUT ALSO
A\

’ ¥ -

JS BY A DEFICIENCY IN VIT D



Osteomalacia

* X-ray -Looserzone
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- ))%'G TOTAL BODY CALCIUM IS
JFJ" D IN'BONE AS HYDROXYAPATITE

SINOR BMAL DAILY REQUIREMENT FOR
= VI( ST ADULTS IS 400-500 MG/DAY

.-“_
=
_apem—

e PREGNANCY GOES UP TO 1000-
= 1200MG/DAY

e MORE MAY BE NEEDED IN MENOPAUSE,
AMENORRHEA, ATHLETES, VEGETERIANS
AND LACTOSE INTOLERANT
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VAT -MIN)‘@;' J"

."

SAVIAIINIDIETARY SOURCE FOR VIT D IS
\I"J‘Ya ISH OR SUPPLEMENTS

SRVIATING ,‘IETARY SOURCE FOR CALCIUM IS
— Ml K 'CHEESES, YOGURT, SALMON,
sri’—-"; "ARDINES AND GREEN LEAFY

- VEGETABLES
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2 ONGOL NG DEBATE AS TO WHAT THE
L *ACCEPTABLE BLOOD LEVEL IS

rO X VIT D
.::___?L QST LABS LIST 30 NANOGMS/ML

~ 2) RECENT EXPERT OPINIONS NOW
~ FAVOR20 NANOGMS/ML




VI 'MIN:“@, J“'

> DATEEDIG) ING OF VIT D CAN VARY FROM
000 U 10 4000 U

SAIDEQL ATE SUN EXPOSURE ( 5-10
— M] UTES/ DAY OF BRIGHT SUNLIGHT)
,;:-' "QUALS APPROXIMATELY 3000 IU/DAY

,-
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PNOXIC LEVELS ARE SEEN WHEN LEVELS
} C ) NANOGRAMS/ML

AATLE
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VITAMIN-\D” o

0 O\/.:r POSING WITH VIT D CAUSES
"VITAMINOSIS D WHICH CAN
RIES b [T IN HYPERCALCEMIA

_, _,_---a-_é :FAT SOLUBLE AND CAN BE
,-—-' .;'" .

- PERSISTENT
~ 2) TREATMENT IS STOPPING VIT D, IV
HYDRATION, LOOP DIURETICS,

STEROIDS AND PAMIDRONATE



i MiN:‘g_D,'; ﬁ

SN EOVI r IINOSIS D'IS TREATED WITH
50); OJC U/WEEK FOR 8 WEEKS

I) J}J:a 1500 TO 2000 IU DAILY
2) A D CALCIUM AS WELL
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VIER; MIN;@, —

BUINTIL THIS POINT EVERYTHING HAS
SEED J FACTUAL AND ACCEPTED BY THE
ME_.[ CALL COMMUNITY

> ,E” 'NEXT COUPLE OF SLIDES ARE MUCH
IORE CONTRAVERSIAL AND MAY EVEN
— BORDER ON FICTION




\/I / r NIN:HD"ZQJ"

SIPOTENTIAL EFFECTS ON CANCER
IINHIBITS TUMOR ANGIOGENESIS
2)ISTIMULATES CELL ADHESION

= b "INHIBITS CELL PROLIFERATION
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D -’

MGANCER AND VIT D

-|) THE ERE HAVE BEEN ANECDOTAL
REPORTS OF REDUCTIONS NOTED

| \|BREAST, PANCREAS AND PROSTATE

'd-’
ﬁ'

CANCER
~ A) SO FAR THESE ARE ALL
CONJECTURAL
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) rc DATE THERE ARE NO DOUBLE
NDED PROSPECT STUDIES THAT
GGEST THIS
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YITAMIN D" ™

SMIERE ARE SOME EPIDEMIOLOGIC

> FJ) ES THAT SUGGEST A DECREASE IN
iEE INCIDENCE OF COLORECTAL

CA RCINOMA IN SUBJECTS TAKING VIT D

—- -

e
—
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_ AFTER 7 YEARS OF THE WOMEN'S
-~ HEALTH INITIATIVE STUDY WHERE

WOMEN DID TAKE HIGH LEVELS OF VIT
D THERE WAS REDUCTION IN
COLORECTAL CARCINOMA
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VIR ‘MIN:{I_D, «-}"

SVOMEN'S HEALTH INITIATIVE

1) HJS" HOC STUDIES IN WOMEN
' TAKING VIT D SHOWED A
— *~ DECREASED INCIDENCE OF

d—'

':'T:‘ — BREAST AND COLORECTAL CANCER
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/-ﬁ‘— ‘IVIIN W/ J;

SRINECOLON POLYP STUDY IN PATIENTS
WINHIALREADY PROVEN COLONIC
POLLYPS ON HIGH DOSES OF VIT D WILL
= 5@ ‘BE COMPLETED UNTIL DEC 2017

o

—

- ’THERE IS A NEED FOR A RANDOMIZED
- PROSPECTIVE STUDY TO ALSO

' ESTABLISH THE PROPER DOSE OF VIT D

IF IT TURNS OUT TO BE PROTECTIVE



Vi r MINi‘@. J"'

SVOES [T CONFER ANY
CA {)FC PROTECTIVE BENEFITS?

SIERE ARE VIT D RECEPTORS ON:
= 1) CARDIOMYOCYTES
~ 2) VASCULAR SMOOTH MUSCLE CELLS
~ 3) ENDOTHELIAL CELLS




VI -MIN;‘@, —

SNISOME STUDIES HAS BEEN SHOWN TO:
INIREDUCE INFLAMMATION
Y ALTER CELL PROLIFERATION
= 3) REDUCE APOPTOSIS
-';?"4’) REDUCE OXIDAIVE STRESS
- 5) ALTER MEMBRANE TRANSPORTATION

6) ALTER CELL ADHESION

|
)R
) A



VI -MIN;‘@, ——

SO LEVELS OF VIT D HAVE SHOWN:
A TENDENCY TOWARD LVH
2) 4 SCULAR DYSFUNCTION
VEGATIVE INVOLVEMENT WITH THE
"f'*fi__",._ RENIN-ANGIOTENSIN SYSTEM
a) HAS BEEN SHOWN TO INCREASE
BLOOD PRESSURE




VI "Y'INA‘@, —

SIGARDIOVASCULAR EFFECTS:
NNHIBIT METALLOPROTEINASES
2) INHIBIT RAAS SYSTEM

=—3) =\7Ascu LAR WALL

"~ 5) DECREASES VEGF SYNTHESIS
~ b) IMPROVES ENDOTHELIAL

DYSFUNCTION
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\urcw ULAR BENEFITS ARE
ONFE RRED IN CHRONIC KIDNEY
SE WITH SECONDARY
RPARATHYROIDISM
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NLIIGHT ALONE WILL DECREASE BP
N/ REDL JCING VASCULAR RESISTANCE
)'g [S IS CALLED PHOTORELAXATION
= D) MAY BE RELATED TO INCREASED
’f%l?}--"LEVELs OF NITRIC OXIDE

J

(\]
SU
3
&)
_|.



T

VITAMIN D"

RIS

SMINESPITE OF HE ATTTRIBUTES ASCRIBED
@ VITr D' THERE HAVE BEEN STUDIES
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VIR -MINA;D, —

BVITAL STUDY (VIT D AND OMEGA 3)

)5 YR  PROSPECTIVE STUDY TO
EVALUATE EFFECT OF VIT D WITH
= »-:AND WITHOUT OMEGA 3 ON
””f 'CARDIOVASCULAR BENEFITS

2) 20,000 PARTICIPANTS ARE ENROLLED
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SICOULD PROPOSED CARDIOVASCULAR
BFJ\J TS OF VIT D BE AN

EPIPH ?

- ) THE FACT THAT HEALTHIER PEOPLE

'_"%'f;'TEND TO EXERCISE MORE AND HAVE
~ MORE SUNLIGHT EXPOSURE WOULD

GIVE THEM HIGHER VIT D LEVELS
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BEIIGHT INCREASED TENDENCY TO
DEVEL P T1DM PERHAPS BY ALTERING
HEIMMUNE SYSTEM

— S DE ICIENCIES HAVE ALSO BEEN SHOWN
A-e--’TG) AGGRIVATE INSULIN RESISTANCE
- WITH THE THEORETICAL POTENTIAL TO
- DEVELOP T2DM



VARRA iN&«ﬁ

0 rlAS \JJJZ.- =N' SHOWN TO HELP
CON| J“p{F EITHER T1DM OR T2DM
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VITAMIN D" -)*

INFIS A CLEAR THAT VIT D PLAYS A
<E( ROLLE INI CALCIUM METABOLISM AND
SONE HEALTH

/;THE PRESENT TIME THERE IS STILL A
...'f[‘OT OF SURROUNDING THE

- CLAIMS THAT IT MAY REDUCE CANCER
- OCCURRENCE OR IMPROVE

CARDIOVASCULAR HEALTH
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