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EFFEEEEIEN : T ILEELEEDY HMESFBEAERKRK B AR ACTT AR B R i — P -

EFFHEEHBIZEH: MERNSHEERTHE. ARRENnECRERHEY, BEXKLHL. LRBATWRMESY: 25-(0OH)D.
MmESE MAESARE TR MiEPRFRR (PTH) . HBEREE (ALP) RURBES.

HEZDINRSHR: MBRRRILERSEAEZDIT SEE BRI ER. MIFIME25 (OH) DKE, HARELERDRIS A
AANEES . /R >50~250nmol/L; AR : 30~50nmol/L; #t=: <30nmol/L; $#H: >250nmol/L.

WinjE25 (OH) DAKEKEIKTF30nmol/L(12ng/ml), % BERHEFEHMER KB .

BEFIRRDE: Bz : <300mg/d; AJE: 300~500mg/d; FHjE: >500mg/d.

ERILERITET: SERDELA000URE, HENE, FRELIA. BERNTN, RN HETE. SRISLT, T
AR B AR D. L
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*BEABREEE2.112 * BRI R EEIR6944
KRR (+ BERFEAEG K 2009 )

BREGRGHLIEZ 75 2017)

e A& 800 ~ 1200 IU /d

o BITFIEXEIVDIK F >30 pg /L
P B X7 SKANMRIE B HTHIXIESE,

b B2 A ERT S BRI GLE DO ESE S LBt B (2017) - b B B i B AL L 2017 % 9 R 10 EF 589
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General management - nutrition

Recommendations men, women 50+:

=Dietary intake (RNI
— Calcium:

,000 mg/day
— Vitamin D} 800 |IU/day

— Protein: 1 g/kg body weight

=Supplemental calcium & vitamin D combined

— Fortified dairy foods (calcium: 400 mg/serving; vitamin D: 200
IU/serving)

— Supplements (calcium: 0.5-1.2 g/day; vitamin D: 800 |IU/day)

=Supplemental vitamin D alone
— 800 Iu/day

JA Kanis, EV McCloskey, H Johansson, C Cooper, R Rizzoli, J-Y Reginster 6
(2013) Osteoporosis Int 24: 23-57

International Osteoporosis 24
Foundation
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201 1EEENOF65IF1201 45 B =B RIGIATERYZCERFILLIRIERS, 201 2EhEREISR64, 20124F
EXiMesIgOdEEZ DA FRRIERILINIPIHIES, TERAY*MFE4E9EZ=D800-10001UF1%51200mg
;525 [OH] D7K¥E> 30ng/mi(75nmol/L) , YERTRBAFNZSYNATT B REAAREL A0 D RYIRE.

2014 EE B RHINERESHIMAREERRECIAA, AR RERESSEERBATENS
EEEDR—MRSHIRNRIEIaGE, BIFIFESHKE. HERRIGRAIE SR,
BRI FE4EEZ= DFIESRI LABE(R B IRRIRIES 7],

[7] Gtluszko P, et al. Pol Arch Med Wewn, 2014, 124 (5): 255-263

[64] Pludowski P, et al.. Endokrynol Pol, 2013, 64(3): 239-246

[65] Holick MF, et al. J Clin Endocrinol Metab, 2011, 96(7): 1911-1930.

[66] Takacs I, et al. Orv Hetil, 2012, 153 Suppl: 5-26.

[67] Larsen ER, et al. ] Bone Miner Res, 2004, 19(3):370-378.

[3] National Osteoporosis Foundation. Clinician’s Guide to Prevention and Treatment of Osteoporosis. Washington, DC: National Osteoporosis Foundation; 2014.
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(1) REWsLEEXEIRYSFETE

@) s 44 =D BT B IE B HA I B A

() A INEAAE o FIBAH 800 ~ 1200 1U /d, ENGMIITE 250HD

(4) RISIIE, MESE R KE, TREEMAER D IS, 1ESMER D M0 7.
ST

(1) £551 o BIIREN £ & A I & 250HD 7K ¥ ji X 3 5 &

(2) #4EZED i \
5 nmol /L (30 pg /L) , LABREEREIFRISITXBE.
=2 = I N b=

oINSt e ERREE REEERESHEEAEBAITEDS
400 mg, #EIFE#NFEITERTEZY 500 ~ 600 mg /d.

o SRFRINETSHIM RN . AR A B HISHEFEAZE/ 800 mg
(75 , 50 ZRUUEABESHTEEFEAEN
1000 ~1 200 mg

BEABEE SR ES(2017) - LB B g tfe B Y GG L L 20175 9 HF 10 A F 589
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#ESE R D R R UMInAFRR AFIR2018

BRHMRERNAZE, IURTFRERSHIEEREHPEEMENBERIER,
HEVDEIFSHEARESESHBIEE, ROMEEEABSELER.

BriEfR. ERSHNENERIAA: >30ug/L (>75nmol/L) 73 HEZDFRE,
i@250HD < 20pg/L (50nmol/L) A4EEZDRZ, <10ug/L (<25nmol/L)

EI

PEERZ,
BRABSMEEDINRIETFIE
s 1 e TR 1) e = A I BE
. Hzrpj-{ﬁjﬁ__ | gt A g =1} ixe’r_ﬁ EE
( I~ d) ¢ T )
O~ 1 2 400 ~ 1 000 0O -~-6 -i~-_H 1 000
1 —-18 & GO0 ~ 1 000 6 i~ H ~1 & 1 500
19~ S0 2 1 S00~2 000 1 -3 2 2 S00
S0~ 70 2 1 600 ~2 000 4~ 8 & 3 000
70 2Ll = 1 600 ~2 000 S = B3 N —C L RSOGO B

FEEFLERRRFET REAK LS, £EFDRARNY R £R2018, F B W2 REA£F2018,34 (3) :187-201
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25-(OH)D7KF 5 1 BY 5% FR i s 38 IR B T 78 A0 5L 4

VD<14 tt>40ng/ml d 1BERBA BT L AE66S
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< 14 ng/ml 17-24 ng/ml 25-30 ng/ml 31-39 ng/ml =40 ng/ml

Mean = 112 Mean = 20.8 Mean = 27.6 Mean=34 B Mean=50,0

Pre-diagnostic Serum 25-hydroxyvitamin D levels (nmol/L)

Odds ratios* for Type | diabetes by prediagnostic serum 25-hvdroxyvitamin D concentration, active-duty
service members, United States, 2001-2011

*U'sing McMNemar matched pars analyeis [15-17] m which healthy conirols were individually matched 10 cases by dale blood sample was
draam (= 2 davs) age (£ 3 months); gender; and length of military service (= 30 days). Cases and controls in each pair wers on active duty
when the case was disgnosed. The number of discondant pairs, from lowest 1o highest quintile, excepl the reference quintile, defined as having
on odds mato of 1.0, were 52015, 50020, 3326 and 3432,




Blood 25-Hydroxy Vitamin D Levels and Incident Type 2 Diabetes. A meta-analysis of prospective studies

VDIRZ E2BERR R AIFELL R EE B L S5-615

™ o RR=0.96 (95% CI: 0.94-0.97) per 10 nmol/L
o - increment in 25(0OH)D

ﬁ P for linear trend<(0.0001

—

o]

Relative Risk

0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Circulating 25(OH)D, nmol/L
Diabetes Care 2013 May; 36(5): 1422-1428.
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Ghyoosylated hemoglobin tertiles by 25-hydrosgyrwitamin D tertiles at 12 wesks.

Glycosylated hemoglobin tertiles (%) BtMOER=51E

A

il 1S \ PAGEN
25-(OH)D=4% &2 g9 | 7.8-9.9 (<7.8 )
\ Vi \ J
\h_—’ N—f,
Female Male Total Female Male Total Female Male Total
25
hydroxonvit <35 4 50 50 50 333 3755 346 16.7 125 15.4
amin [
tertiles 35 4 51 381 16.7 333 333 667 407 28 6 167 259
{nmol/L) =51 25 133 18 .5 25 26T 259 50 T0 556

Ghyoosylated hemeglobin tertiles by 25-hydnoegyrwitamin O tertiles at 13 wesks.

M25-DIKFEEFF50nmol/LARENVDIRZ, HFRXIREKISEIRA40001URIVD/H12/E

Vitamin D deficiency was defined as a 25-OHD level of less than 50 nmol/L."® At entry into the study, patients having 25-OHD <50 nmol/L were assigned to receive
4000 IU of vitamin D/d.

Ao Soudi ved 02010 Nov-Dec; 30(6): 454-458.
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% # % &t . Holick MF, Binkley NC, Bischoff-Ferrari HA, et al. Evaluation, treatment, and prevention of vitamin D deficiency: an
Endocrine Society clinical practice guideline. Journal of Clinical Endocrinology & Metabolism, 2011, 96(7): 1911-1930.

BrAEGeHE:

1, 189 THEPILEZRPDEE ED 400IU, +31-18%69/L% % £ R H600IU

3, 50-70% Y. L b 2 F L, ZORBIYMRAGEE £D 6004800IU,
4, BB, OB IMBPEZE 2D 6001U,

R, JEMPHERTZHBENE LEBNRBLEEORT LN AT, VFEGFHUGLL A%, REGLAhaB 25(0H)DR A 355 i
gong/ml(75nmol/L)w. &£, W EE2& O£ RAGE4E £D 1500-20001IU,

@t EDB s E:

1, 0-18 24L& %: 200010/ d, 8i450,0001U/8), #%3MRAH6H, @Eai#25 (OH) DA &% F30ng/ ml, %z %R H400-1000
IU /A& & 89 5 -

2, 1-185 ILERFE I E & 4. 2000IU/d, #36/8; #4£50,000IU/8, £ #3MRAM6A, Gaito; (OH)DtE EF30ng/ ml, #
/8 %M H600-1000TU /A& 5@ %% 5.

3, o5 R% &%, 50000IU/8, #%3mPH8M, #£60001IU/d, da#25 (OH) DA % F30ng/ ml, %z %R FH1500-2000
IU/dG 5@ %5




Vitamin D Supplementation Guidelines for General Population and Groups at Risk of Vitamin D Deficiency in Poland—Recommendations of the Polish Society of Pediatric
Endocrinology and Diabetes and the Expert Panel With Participation of National Specialist Consultants and Representatives of Scientific Societies—2018 Update

BELBABMEHREZDRZ NG ABEEEZDHEIRE - K= LR RMFERRKE
SMEF/NANEIN, BEREXE OB ZRERTSNICIHS-2018FEE#H

HAERDRZIEAR=EFRRINAREERE. Brl, FLEEHHREGEFENELERD, FHEFTUNEBRARLELERDRE
FISRES, XERMBUEHMNEEETWARMEREEEEBRNEFHREN, PN ZEEHEHAHI AT,

VITAMIN D SUPPLEMENTATION IN GENERAL POPULATION, IN GROUPS AT RISK OF VITAMIN D DEFICIENCY AND IN PERSONS
WITH LABORATORY CONFIRMED VITAMIN D DEFICIENCY — a practical guidelines for prophylactics and therapetic procedures in Poland

Vitamin D supplementation in general population and in groups at risk of vitamin D deficiency

Pregnancy and Preterm neonates Praterm neocnates Meonat Adolescents Adulits Seniors
lactation =32 wesks of gestation B mt FI-F sk oo pratation and infants = 19-65 yrs > 65-T5 yrs
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Front Endocrinol (Lausanne). 2018; 9: 246. Published online 2018 May 31. doi: 10.3389/fendo.2018.00246
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Lower serum vitamin D levels are associated with prehypertension
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Serum vitamin D levels (ng/ml)

25D 7Kk

Participants of the 3rd National Health and Nutrition Examination Survey >20 years of age and free of hypertension (n = 9,215, 53.5% women) and clinical cardiovascular disease were
examined. Serum vitamin D levels were analyzed as quartiles. Prehypertension (n = 3,712) was defined as systolic BP 120—139 mm Hg or diastolic BP 80—89 mm Hg.

Kidnev Blood Press Res. 2012 Mar; 35(2): 106—113.
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mean arterial pressure (MAP)

il = MAP (mm Hg)
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175 |
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150 | .

Vit D< 15 Vit D 15-29 VitD2 30




Effect of Cholecalciferol Supplementation During Winter Months in Patients With Hypertension: A Randomized, Placebo-Controlled Trial

investigated the effect of 75ug (3,000 IU) cholecalciferol per day in a randomized, placebo-controlled, double-blind study in 130 hypertensive
patients Ambulatorv BP (24-h BP) and arterial stiffness were measured before and after 20 weeks of treatment.

HEERD3 AT S ERAYERN: FEHNNEiE:-8X30001U,3iE20/3

In patients with p-25(OH)D <32 ng/ml at baseline (placebo: n = 46; cholecalciferol: n = 46), 24-h BP was reduced by 4/3 mm Hg (P = 0.05/0.01)

8 8
B Placebo (n=46) #ma
6 4 [T D3 (n=46) K#n A
g
o o) 2
24 T 41 P=0.0 P = a5 )
= — 0.05 = 0.01 P =0.39 g
= c o
g.—j a 2 - - 2 38 j
0 c =
e £ i
3 £ I g -
E S o ' @
£ % S %
W S —2 - L 2 3
% l Il 5 @
—4 L 4
4 93 /E G%E w i
—6 L ] T T _6
SBP DBP HR

Ambulatory blood pressure (BP) and heart rate in patients with plasma concentrations of 25-hydroxy-vitamin D <80 nmol/] at baseline (n = 92). Mean values and s.e.m.
after treatment with cholecalciferol and placebo. bpm, beats per minute; DBP, diastolic blood pressure; HR, heart rate; SBP, systolic blood pressure.

Am J Hypertens (2012) 25 (11): 1215-1222.
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2.0
1.80 (1.00 - 2.36)

1.6 - 1.53 (1.05 - 3.08)

1.2

1 (Referent)

Hazard Ratio

0.4 -

=15 ng/mL 10 - < 15 ng/mL <10 ng/mL

25 (OH) D Level
JACC Valvme5b2, Issue24,9December 2008,P1949-1956
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In this study, 25(OH)D was assessed in 239 subjects enrolled in a 20-hospital prospective myocardial infarction registry.

____________________________________ VITAMIN D LEVELS (NG/ML) IN
POST MIYOCARDIAL INFARCTION PATIENTS

80

74
70 \\
60 N M| Vitamin D
S0 -
All p < 0.05

40 -
29 24
20 -
10 4 a

U. |

Deficient Insufficient MNormal

Percent
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----------------- Treatment Recommendations for Vltamln D Deficiency25(OH)D <20ong/ml

[ I |
50,000 |U D; every 1,000 to 2,000 |U Sunlight exposure
2 weeks D daily

Recheck 25(0OH)D in 3 to 6 months

JACC Valvme5b2, Issue24,9December 2008,P1949-1956




Odds ratio breast cancer

#SE HEDKFESEERBXILAIXT

1.0 —
10 &
3 0.9 =
= ] £ os
(.H - =073 E 1
g = 002 = o7 4
0,7 ‘: P rend ﬂ
.6 =
[ = . N
0.5 - TR B U T {%58% N = | Pl i Lo OO o N N . -
0.4 Jm e e e e e T = 0.4 5
R BT 58% reduction in breast ‘! E M3 - 35% I"J'-IE”I'-"iil::'I'I i-l'I_I:li:'h'll'l :

: e : = i3 cancer risk associated with :
0.2 38 ngfml serum 2500H D ! 3 ) 38 npdml serum 25(OHMD :
1 M1 - :

| s l | ! | ! -
1 25-(OH)D/KF 1 il 36) ip 125-(OH)D /K- 101 200 3 Bt
Py - S(OH)D ari -
Association Between Serum 25(0H)D and Risk of Cancer 2 e Sy o mal et o,
(Pooled Lappe and GrassrootsHealth Cohort, N=2304) 1.21 R2 =0.76
1.19
Serum 25(0H}D (nmal/L) . P trend = 004
0 50 L] 150 200 250 5
0 = . : : g 0.91
£ i Im25-(OH)D/KFik40ng/ml | 2 o.8-
E i 2R R R T (R 70% s
s 1 e T S e e T ; 971 125-(OH)DAF3%30ng/ml
8 PECISTI2N e 2 s e o Z oe] SamBmARTIEED
5 B 0.6 e e oot sanssinnsaon ¢ e .
E 4 0.4  §
48% projected reduction in £ Double this
2% incidence with 30 ng/mi § Lo
E 2 0.24 § incidence of
o.‘ — -~ ~ - " cancer. ~
L] 5 10 18 20 26 30 a8
1.25-(OH)D/K-F Median serum 25(OH)D, ng/ml
. 2. o - - " — Dosc-response gradient of ovanan rding 1o prediag ic serum 25-hyvdroxyvitamin |
1M 25-(OH)D7KF Serum 25(0H)D [E.l'll} concentration, subgroup of women with Body Mass Index > 25. Graphic: E. D. Gorham
O Geapmreoatiicath A ] GragsrootsHaaith gy SS. Lee IM. Buring JE, Rosner B, Hollis BW, Hankinson SE. Plasma 25-hy droxyvitamin 1D and
e b et s i tamin 1D and nsk of incident ovanan cancer. Cancer Epidemiol Biomarkers Prev. 200716 783-8
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Estimated Proportion of Cancers Preventable by Serum 25(OH) D Range

R All cancers combined 5%

30% Non-Hodgkin’s Lymphoma

Endometrial cancer

20% I Ovarian cancer

50% - 55% Colon cancer

I | | | I | | |
30 35 40 45 50 55 60 65

Serum 25(0OH)D, ng/ml
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Vitamin D, Vitamin D Receptor, and Tissue Barriers

@®VitD, — < ® Vit D,
;‘%:’:Eig_OCCIudinT T.

Claudin 21
Claudin 121

E-cad
-\"\\

Claudin 2 mRNA\

Claudin 12 mRNA®

4

e
=

Proliferation |,

_

/

Recent studies of vitamin D and its receptor revealed different cellular functions of VDR that are based on multiple intracellular signaling pathways and molecular targets of this protein. Specifically, VDR appears to regulate molecular composition and functions of different epithelial junctions. As
summarized in Figure 1, VDR has physical interaction with P-catenin. Activation of VDR suppresses the activity of P-catenin, thus deceasing nuclear P-catenin and inhibiting cell proliferation. VDR status is also directly associated with the expression level and functions of TJ proteins, such as claudin2
and 12. Increased VDR level leads to increased claudin2 and 12, which may play roles in calcium homeostasis and barrier function (Figure 1). The other cell junction proteins involved in the vitamin D/VDR include E-cadherin, Occludin, and ZO-1.

Tissue Barriers. ; 1(1): . d0i:10.4161/tisb.23118. ~~#009:
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Conclusions In this large, long-term trial of male physicians, neither vitamin E nor C supplementation reduced the risk of prostate or total cancer. These
data provide no support for the use of these supplements for the prevention of cancer in middle-aged and older men.

Favors : Favors P for
Qutcome Events, No. Men, No. Active | Placebo Interaction

Total cancer FfiEJEE 1943 14641 :

Placebo vitamin E and C [reference] 479 3653 . n

Active vitamin E 491 3659 + 87

Active vitamin C 480 3673 =

Active vitamin E and C 493 3656 — .
Prostate cancer gi%l|fRE 1008 13983 ;

Placebo vitamin E and C [reference] 245 3491 ® ]

Active vitamin E 255 3486 = 55

Active vitamin C 270 3509 —l

Active vitamin E and C 238 3497 —— ]
Colorectal cancer 45izE= 162 14520 ;

Placebo vitamin E and C [reference] 45 3624 . ]

Active vitamin E 42 3626 L E P

Active vitamin C 42 3643 -

Active vitamin E and C 33 3627 L _
Lung cancer fifE 103 14610 :

Placebo vitamin E and C [reference] 39 3644 . ]

Active vitamin E 21 3651 . = 5 -44

Active vitamin C 23 3667 i

Active vitamin E and C 27 3648 = -

0.4 0.6 08 10 12 1416

Hazard Ratio (35% ClI)

JAMA. 2009;301(1):52-62. d0i:10.1001/jama.2008.862
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Folate ot 8%

DH -Folate

Serine

Glycine TH.-Folate

Vitamin Bg

510-methyleneTH - Folate Vitamin E‘lz

Vitamin RB?

S5 10-methyleneTH - Folate

Betaine

Methionine

™

SAM

Dimethylglycine X

methyltronsferases
rnethyl-X
SAH

Honmcyﬁteiﬁe/

MNUCLENC ACID _ TRANSSULFURATION
SYNTHESIS PATHWAY
PaS
DNA':'EE Cysteine

S, A 0-mmethwywiliemnetetrahydrofolate is reguired for the syvmnthesis of nmnucleic acids, amnd
S-rmethywitetrahydrofolate is reguired for the Fformrmatiomn of rmethiomime frorm homooysteimne.

M~ethiomime, im the form of rmretihuyd
biological srmethwlationmn reactiomns,.

domor S-adenmnoswyilrmethiomnimne {(Sar-1d,
irmncluadimng DS meaethwilation. Methyvilenesetetrahydrofolate

is essential To rra mmy

reductase (MTHFR) is a riboflawin (FAD)-dependenmnt enzyrmie thhat catalyzes the reducticomn ofF

S, AC0O-rmethywiemnetaetrahydrrofolate to S-rmethwyitetrahydrofolate

SAMH, S-odemnoswyihormrocwystermne, TH -Folate, Tetmoaobfrydrofolfoaote.

590, S~odermnosylfrmetihioryimneae,”
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Vitamin E

NADH Ubiquinone
'N'AIZ_IFH Coenzyme Q
Succinate Ubiquinol
Dehydroascorbate

Dihydrolipoic acid Vitamin C
(E Glutathione )
Alpha-lipoic acid

Glutathione disulfide

Fig. 1. Antioxidant regeneration pathway. R-lipoic acid recycles vitamins E and C,

and in its reduced form, dihydrolipoic acid, acts as powerful antioxidant within
mitochondria.
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‘ Vitamin E as an Antioxidant

Membrane
damage

VE+BHE =&l

——
e
—t

Free radicals == B
‘\:Neutralizeq\g

To neutralize reactive The antioxidant function

electron-scavenging of vitamin E can be restored

molecules, such as free by another antioxidant
Undamaged radicals, vitamin E donates vitamin—witamin C, which

one of its electrons. gives an electron back to

membrane vitamin E

Copvoght 2010, Tohn Wiley & Sons, Inc.




A service of the National Library of Medicine, National Institutes of Health.

ZIRESER(EPA/DHA)IFRIEEES/ HiB=Es /RS EIRER- hia ORISR

()

Tg
Stuady PRMID m-3 FA giday Months H Basaling Met Change [95% CI]
Grimsgaard 1993 2655006 EF& 28 2 152 107 26 . : -23[-33.5, -12.6
Ol anin 2010 19748619 EPA a3 1 TG 123 + - 4 i -41.68(-898, -13.3
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CONCLUSION:

At presentation with a fracture, 26.5% of patients have previously unknown contributors to secondary osteoporosis and metabolic bone diseases (SECOB ) , which are
treatable or need follow-up, and more than 90% of patients have an inadequate vitamin D status and/or calcium intake. Systematic screening of patients with a recent
fracture identifies those in whom potentially reversible contributors to SECOB and calcium and vitamin D deficiency are present.
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Figure 1. Five-year cardiovascular event rates (%) according to varyin5 levels of 25-hydroxyvitamin D in the
Framingham Offspring Study. Rates were adjusted for age and sex and grouped according to the presence or absence
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