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Vitamin D: Is It a Vitamin or a Hormone?
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Aoz TYNAATY Wt D FolAE Ado F2 Y RE HFHsor skt 2 Bol ¥ BRFHvita) HAS
/‘l ;}jj 71]1 ,:%3 iljig gﬁ;;? f%} gj;}ll‘i‘z kg3l 385 (carbone—containing chemicals) ©]t}. o]
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* F A3} (osteomalacia) & Z o] 2o 2 Z(m)o] 2 Z3H(mineralization B+ calcification) ¥ A £3led Zo] 3= Aoz F=2
Agte obsEdAA Bel Yeue /3ol H (osteo-malacia Z %), o<} HISEH Al A AR = FTHE3 (osteoporosis) GA] WMol Zr4o]
F53 @42 2oy 2 Fd7] o]F ARlAA Bel el dgolth olw 71EY m ZA A Zgo] WA Uoha] Do) REHI
e e FH= 4A & FEAE dA4S LetHosteo-porosis H Q).
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Fig. 2. A&7} a3t i cholesterolS o[-&35tof H[E}DI
DE g4 ste 2. AL (XA, ultraviolet B)-2 3] F-Z 2 o]
A BlElYl D AF-A (vitamin D precursor, vitamin D3 T+
cholecalcitrioli 2= FAsta, o2 A FAH vitamin D3
= FFAE Bt g FulFHo] S B to 2 VA X
o 93 25(OH)DZ FAH T2, T ThA] A 5o 2 i)
ol Agoz 7hA AT 93 125(0HDE A==
AGAEIF AE Jro = -Er‘ﬂ]fiﬂ/ﬂ AL B8 2 59 4 24
Alzo] 714 HIER DY 715S ShA ft AZ3AZE7F 4338
= vhAE @A 9] HlER] D] @, 5 1,25(0H):D ez}t 5o
oF 98 w9 ME7} 8% 4 = HIEY DY g st
1,25(0H):DE &4 wleldl Dl gt} (UVB, ultraviolet
B; vitamin D precursor, previtamin D3 or provitamin D3
25(OH)D, cholecalcitrol 1,25(0OH)2D, 1,25-dihydrooxychole~
calciferol, calcitriol active vitamin D, 44 H|gWl D.
1,25(0H).DE A A3 (A http://www.health.harvard.edu/
newsweek/vitamin-d-and-your-health.htm)
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Astd, ddS wA HA 98 59 IR A=
A 2] cholesterolZFE W02 7-dehydrocholesterol
ol EZo] e 2 M (ultraviolet)oll 2J3]A HIEFT]
D:E W 3cH(Fig. 2). 7-dehydrocholesterol-2 314l ol 2] 3]
A B DsE F 7] W&l provitamine D3 =+ BIEFT]
D A+A (vitamin D precursor) 21l 2 71% 3t (pro-
gt JFole ol A £9) 013474] ) Fz2Ho A whE
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EEL cholesterol2 58 THE0]7 7-dehydrocholesterol S
vitamin Dy(EEE @3] HElY DInx & S£x glon,
cholecalciferolo] 2} HHE I JS)E THE0A /‘ﬂi 1=
o2 FHSIH Ax dtoz FHlHE HEW De QT&% El 1
ZHliver) 2.2 744 Al 7F & 7-3+= wlebdl Do e 2 vy A
H}
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Fig. 7. Hormone and hormonal cell signling. Z2&o|&k &
Fo HNEE W= AR AN BEE AEIF TEA
(endocrin cell) @& o 2 ¥ |35 (secretion), &S B}
(hormone travel in blood stream) 5% &3 A ¥ (target cell:
T2 AFstaal e BX AFE)E 7H T2 AEAS
e (hormonal cell signaling)S 3tA = Aot} HEW
De olys 2 EAd RdHe A4S 7HA3 e,
= HZEH o7 AFAME(kidney cells)oll A 44 1,25(0H),
vitamin D(calcitrio]) 2% o & A o] d@og Ba
H, d3te HAE 74 4 71ES 3 He Aot

Diet Sunlight

Vitamin D
¥ CYP27A1 (iiver)

25 (OH)D (major circulating form)

‘ CYP27B1 (kidney & other target organs)

1,25 (OH),D (active form)

CYP24A1

1,24,25 (OH),D
(metabolic degradation)

Target cells
including Prostate

Cove 000D
Vitamin D Response Element

VDR Target Genes

Fig. 8. H|EI2I De| A &M H=22} M= =29 o/
7|5, Aol2RE 9 HF e A os) wHEolA g
9l De #HEZFHo=Z 125(0H)D A4 d o7 Hol A4S gl
2uE T Dok X U2 o]F3la, AlE ol DNA 4
o] ERF il A(d 2 W 423lBolM Cadl 42 E9FE
Aol o3t A9 5) FAARFERE] 255t we A%
< SAANTIE ] §AE oA "} (FA: Carcino-
genesis 2009;30:769-776)
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Fig. 9. HIEtTI Dol M Z W 0|5 ¥ MEMSNY 7|, HF
o2 AFAEAAN FAHo N Foz FulE ‘GdY v
Bt D'(1,25[0H], Vit D)= @9 Fof o] vlgtl& ZAste
o A (vitamin D-binding protein, DBP)¥} Ag3te] A=t
& E3elo] AE U o 53 Hek. ojl Mg D7} 253}
24 S AEE s2Ee Gojd i sEEe] 4 HE
(target cel)&ar & 4= Utk AE WY Al EZE vgd DS
Z+A3k= HIERY D $8-A (vitamin D receptor, VDR) ©i8 &
o] o AE WE S92 HElY D DBPAIA "ojA] of
VDRl A3stA Bt I vlelR D7} vl D =84 o
Ay A3tsHAl =™ o= HIEF D Al WMo AaHg
< 3HA s, & DNA g9 S-S 731 JEE 7Fd BEG
Fol T892 @ d JRE 71X 3 = DNA 9714 E #
D)ol Afstar, olest Ao oA RNA §4 2 HFH o
2 awld gAS sto] A X gto 2 WHWA Fhoh Circulat-
ion, @A, DBP, vitamin D binding protein; 1,25[OH]2 Vit
D, 843 WY D; nucleus, Al ¥3; VDR, vitamin D re-
ceptor; RXR, retinoid X receptor; DNA, deoxyribonucleic acid;
RNA, ribonucleic acid; RNA polymerase, RNA &84, RNA
= Wt=&= d4; +/- gene transcription, FFAA AAHSA 7=
mRNA $A4<& E3HE 22 =& Al (23 Am J Cardiol
2010;106:798-805)
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T35t AE U= o]FstA "t oluf HIERY] Do -8
S WA He AEZE s229 Ao A T2 8
o] EA A E(target cel)T & F At AE Y A=E
o= vEY DE #Ast= HIERY D 484 (vitamin
D receptor, VDR) @l o] lom A ¥ JZ E0]& H
ElYl D= vl D 23} @A (vitamin D binding pro-
tein, DBP)ol A} o] A vl D =& (vitamin D re-
ceptor, VDR) @ d o] A33sHA =3, 4o HET D7}
HEHR D 84 @i da ZAestA =¥ o] HlEH
D7} AEZ Yol A Az HEE sHA s Aoz B 4 3]
o} & DNA A9 543 4 ARE 713 F2(4Fol
FA4E G RS 7HA 3 9= DNA @714 48
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Fig. 10. Vitamin D7} XLjollA W HME FIAF| = 7|H,
HIER] DE(EEstA €43 wER D 1,25(0H); vitamin
D(calcitriol)) &7l X <] Cadl F4E =AM A F Ca
TEE E9A, Y F9 qF9 Caol MZ AF o] W F
7N14sS FAANRCZHA W 1S ZAAZ £ Aok 2
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3L HAMIE ZO2 AT §71 At (A Perspectives
in Nutrition, 6" edition 2011, McGraw Hill)
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1 liver
4 vitaminD  ——————— 250HD
) 25-hydroxylase
o Classical
Ta-hydroxylase calcium uptake
(CYP27B1) PTH synthesis
renal phosphate/calcium

125(00H,0 ©

osteoblast/osteoclast

@ coniase differentiation & function

\ (CYP24A1)
@

1,24,25(0H).D

Non-Classical
Anticancer
antiproliferative
regulation of apoptosis
and angiogenesis

anti-bacterial
expression antigen presentation
anti-inflammatory

anti-hypertensive

Fig. 11. HIELEl D] MER ¥2/&M4H 7|sE. HIER De
agAM e B FFE 2o dA S st &%
o Ca 55 EO]L ZEAE 23 5 44010}‘“ i o
FEE FAANHeZA W AT s o9
(classical 7]5) YAIES S4& Wafste @ de) FH&
T YT, FESA 7S, ACHA AW Vs R ¥
B4 7Is5ol dE =S 7]%%( non-classical 7)%)°] g}&
A

d o
A3l o} (FA: http://ortho.u

l..
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4 715 tald AEaaT 712 A4 vital BA

Tk 43 QY HIERW] D7F o] AHE F, ¢ W, 48
A 2 e o 2 X5 tEME F8HY 7eS
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