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Vitamin K, intake and hip fracture Vitamin K intake and hip fracture
(Framingham Heart Study) Hip fracture survey of 2002 (3723 institutions), Nutrition intake survey of 2001

[ p=0.037 Standardized incident ratio Vitamin K intake and hip fracture
12 Hip fracture

o
B 1.20 ~ -¢ I

[ 1.10 ~1.19
[ 1.00 ~1.09
[ 0.90 ~0.99

ainjoely diy jo ysu sAnelRY

56 105 156 254 / %00 730 240 200 280 300 330 340
Vitamin Ki intake (y g/day) " Vitamin K intake (uglday)
Sarah L. Booth et al.: Am. J. Clin. Nutr., 71, 1201 (2000) of Yaegashi Y. et al.: Eur. J. Epidemiol., (2008)
8 X9
BALREIIIEFARTFAALS U E Serum ucOC levels are higher in patients with fractures

AESESEHFYRY

183 elderly women were divided into 2 groups: 32 patients in

x

@ © e whom fractures occurred and 151 in whom fracture did not

% 5 occur during the follow-up period .

A 4 @EIIZID Correlation between initial serum ucOC levels and the number of
fractures during the follow-up period.

2]

1) 3 @ Initial serum ucOC levels were significantly higher with the

2 increases in the number of fractures during the follow-up period.

9 2 -

T

v 1

z

& o

XEE# JEANE PME K RIS R BB E M
Loty R R +
Eik (ELISAZ) FEANE $IME
brscpl 227308
(ELISAE)
Vergraud P. et al.: JCEM., 82, 719(1997) Shiraki, M et al. : Igaku to Yakugaku, 57(4)537-546(2007)
10 x4

bo FlZ0LENOY Y I VK OBENEE KRG EI L OBKRE AL LIEFITH AW
Ehbhot, E¥IVKOEBNEDLEWEZATRENOBREZ ISR, ¥ 3
YKOBEWEOAZWE ZAHTIEZ V. KEFEHEANV Y Y 2HHGEE OBFK, E
7 IV DENEEOBBRICOVTHIENI LA, E-o &) LAMKRIIAMBET, €%

IVKBHEOANPHEBRLTVE L V) ZEDRDAR72DTH b,

K A NVKF I NMEF AT F ANV T Y (ucOC) BFHDY A2 7727 5 —I2%
V)T EIZOVT, TEWRIEDT— % ZRAT 5. K101Z19974F 12 Delmas D 7
W—THH LT =5 Th b, BEEIMMECATIE, EHR AN T2 45 Bz
T AZHEL DA, ucOC VBHOATD 2L bW A7 EL b, BEE
MEL T L2d ucOC BHWATIE SR 22 L W TH L, 27— 5 1k
ucOC M EE LM LT, BIHDIAZIZHBEV) T EEZRTLDTH b,

HARTHHU &) RBEPITPR T L, RAFISBAOBHBRELREICOWT, &
Worwrv—7, 12FF2208W0dbs7Vv—7, 32ULEHOHLT7NV—7
DERTBWT, M D ucOC DL XV ZHll> 72 TH 5, FHhod b ATERVA
AT ucOC FEVe HARAZBWTHIMH ucOC 22 % &, BH DY A7 H
W AT EDBHLNICENTDTH S, I ucOC O HI5E 1X20074F 5 & PrFRE 12
oThHY, BFHREOBRIZBIEHLNODOH S,

-
—



R AR 7 % (2011)

RIZEHBRIEDERICB T L LY I ¥ K DRFENIOWTHENL . HHEE O G #EHE

KRBT 2 & HORBELET LHEH L, &

ICRELGRDEHEDV DD, HBRH LU

ETLEFA L LTHATEH SN TR 00, FWRNIHAITH L, CA T+ AR L —
M A MBS Y, SERM % &C, BEBAMARER L LT PTH A H %, HICHLTH
BEH52550DELTIIEYIV D, K. AVY LG ERNHL, EF¥I Y DIZOVT
&, M5 OHD DL NV EMB I LICE o TAREZMAB I ENTE LA, E¥3I VK
DOAIZI A ucOC A~ —A—% b, FINZY ¥ I ¥ KKGICX 28 0%L%E 3 K0T

3D micro-CT images of cancellous bone in
proximal tibia of rat after VK

K2 30mg/kg

Pharma Medica, 25(Suppl.) 36, Fig.1 (2007)

X1

VK2 DB TR (#547FU2R)

Study Favors Vitamin K Favors Control OR (95% CI)
Hip
Sato et al, 33 1998
Shiraki et al, 36 2000 —
Sato et al, 34 2002 4
I d Kawai, 26 2004 ¢———————T———
Sato et al, 35 2( —_—
Vertebral
Sasaki et al, 2 2005 +-—
Shiraki et al, * 2000 ——
Iwamoto et al, 2 2001 _—
Ishida and Kawai, % 2004 —a

All Nonvertebral

Sato et al, 3 1998
Shiraki et al, 3 2000 _
Sato 02

Ishid: ai, 28
Sato et al, % 2005

—— T T — T
0050102 05 1 2 5 10 20
OR

Sarah Cockayne,et al.: ARCH. INTERN. MED., 166, (2006)

X12

RCT on the prevention of osteoporotic fractures
(OF study) : clinical study of 15mg-menatetrenone

No-vertebral fracture Vertebral fracture 25 Vertebral fracture
subgroup subgroup subgroup
P=0.029
(%) (%) (%)
301 27 6 s 382
2.6 13.8 13.8

25F

201

151 8
6

101
at

0.5 N

- 0 - 0
ca CatKa ca Ca+Kz Ca CatKz
Inoue T. et al.: J Bone Miner Metab,27(1): 66-75, 2009
13

Hio~v A4 270 CT THRZLDTH
b0 7 v FTHREZRNT 2 L5250k <
%%, CTHUIHRREHBRIEDET VL
LTfEibTwb, TOEFVTIE, &
DOHENRHLNTESTL B EF IV
K:30 mg #5128 0. B 522 F Dl
HEALT LT EANERH SN T WA,

t MZOWTREL DT — ¥ 23 &
NTwad, 234 TICHEIND
Dy WHOWLRTCORAFZTF )V A%
FLOLLDTH D, FHEDBHAAD
F—F T, V¥ IVKIZIZETE T
FTEIMEBHLIENAFTTF) I AD
MEHOPIIENTWE, €Y I VK,
OFMTFHMEERS HM T,
Osteoporosis Fracture Study 7%19964F
P HRI0EMICh Iz Tiibz, 2h
AR O TORBIBLZ BT, £4000
BIRZNITHEASINTZ, ANV T HADA
EHMICES LoRE, Avvoaby
7 I VERES LEZHICOWT, BT
iz iR DTh b, HI3IZZFD
WRO—T2R LIz OT, FHESYT
52OUEHLTN—TF, OF Y IEFICE
SERBHBREICBVWTOA, E¥I VK
DRRDRD b7z,

MRBEEHBIEOBEE T, ¥y IV K,
PEEWMLTHEV)ZENE TV FD
TNV—=TIZEDREINTVE, EF IV
KA 5-# TR E olF (FNW) 25K



LSBT DR O BEE

Bone strength index E2 S UKBEICK I EREREHR
Inner pelvis
Femoral neck width brim

[[_Bone strength indices |
[CFw ] [ _csi | esi | st ]

[ Placebo (164) [] vitamin K2 (161)
#:p<0.05 ##: p<0.005

(FNW)

20 10 =x: p<0.005
—_ # —_ *k ## *k *k #
& £ o0
g £ T
3 3 1.0
2 K
‘E 10 'E 20
Bone strength index : £ g
CSI = (BMD x FNW) / weight ® 0s &
BSI = (BMD x FNW?) / (HAL x weight) g % &40
ISI = (BMD x FNW x HAL) / (height x weight) 0 50

CSI : Compression strength index, BSI : Bending strength index,

1| : Impact strength index Knapen MHJ. et al.: Osteoporos Int,18:963-972 (2007)

414 15

.
)
m
\O

E2IUKER Ko HSHF A~ D B % #D ]

5
Habu D, et al.: Role of vitamin K2 in the development of 'éi' Log-Rank P =.02
hepatocellular carcinoma in women with viral cirrhosis of the 8 £ 40
liver. JAMA 292 : 358-361(2004) 22 TN s
25
58 30 Control
Mizuta T, et al.: The effect of menatetrenone, a vitamin K2 analog, £ t;f [
on disease recurrence and survival in patients with _“g’g 20 '
hepatocellular carcinoma after curative treatment: a pilot study. E% FRonmnnner Vitamin K2
Cancer 106 : 867-827(2006) H § 101 »
3L ol -
- ' PP N o 0+ T T T T T T T )
Cheung AM,et al.: Vitamin K supp ioninp 1sal T 0 1 2 3 4 5 6 7 8
women with osteopenia (ECKO trial): a randomized controlled Follow-up, y
PLoS Med : 5:e196(2008) No.at Risk
Control 19 16 16 14 14 12 12 5 0
VitaminK: 21 21 21 19 19 19 19 9 ]
H.Orimo,(2009) D. Habu : JAMA., 12, 54(2004)
=5 16

Y, BE (HAL) <L %5, HAL RV ETFNR T, HueHFinicd{is
DT, EXIVKIEIBOREZRLTIDOTH S, LTV —TI3F DOMEDIE)
P IVKICIVEETHIIEZHEL TS, BOMEOIRE L LT CSI. DSI, ISI
GEWhHDL, TILREIIHRTEY I VIGETIZLI VIO DIBEN I b, ¥
FIVEKIBEEICEHTVHELLVY, BOREEHML, M To0L. ik
REZ B BOENPRL BH2EVIREN/ELDE L THENZOTH S (K14, 15) -

RIFEF I VK LHLOBHEIZOWTHERS, ©¥ I VK &L OMICHEYzD S
LOMEDVDH D, €Y IV KIZIIIFEDORIELX FHTA2MENH L L vbhTwb,
ROEWXINFTOMEEZ T LD TRT,

H16IE ¥ % I ¥ KO &R 2 HHl$2 & 0 JAMA ICH72#E%R3. 2~ b
O— VHEIZHART, €% 3V KRG TS 2SSO #EIIH Sz &wv ) i
WTH b

RIZE ¥ I VK EHIREILE OBEIZOWTHRS, ¥¥ IV KE2ESTHE, B
WRAEAL DS BT & % &\ 9 population-based study D233 5. Rotterdam study T
b REBIRTEAL & B A D B & DB TWE (R6). HI7ICZFOEEERTA, €
73V KDENSEENREEDOV) A7 WO T LI L ThHb, FEICHKDOD S
CETHEN, BEE Y IV KPWITHAET LI ENWLNE R o7 B I VKD



R ERARE 7% (201D)

E#4 = UK EBARRE(E E% = UKt BEIRE R

Jie,K.S.G, et al. Vitamin K intake and Icin levels in Vitamin Ki

with and without aortic atherosclerosis: a population-based study.| .
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Metabolism of 25(0OH)Ds to 1,25(0OH)2Ds in the kidney
and other organs and the biological consequences

Relative Risk for vertebral fractures after
treatment with vitamin D

Favors Vitamin D Favors Control

Native Vitamin D (IU)

SR

————
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orimo (1599 0.37 0oot01.48 i
Blood pressure rogulatlon Regulation of
Cardiovascular Health cell growth 0.64 (aat0092) A
Immunomodulation (cancer prevention Pooled Vitamin D’s 0.63 (0.45t00388) "N
(prevention of
autoimmune diseases ooor oo o1 °

Holick: Am J Giin Nulr 2004; 80(suppl): 16785-88S Guyatt et al. Endocrine Reviews, August 2002, 23(4) : 560-569
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Improvement of muscle strength and functional

Risk of fall in Vitamin D-treated groups mobility by Alfacalcidol in vitamin D deficient subjects

and control groups

Primary Analysis ‘ Knee 9! ‘ Walking Test within 2 min.
0Odds Ratio . .
avors | Favors
Source (95%CI) Vitamin D | Control o 25 170
Pfeifer et al, 2000 0.47 (0.20-1.10) L £ 20 160/
3 p=0.03 . p=0.03
Bischoff et al, 2003 0.68 (0.30-1.54) g 15 p=0.02 £ 150,
o
Gallagher et al, 2001 0.53 (0.32-0.88) - g 10 g 140
= s £ 130
Dukas et al, 2004 0.69 (0.41-1.16) 1— &, &
! &
Graafmans et al, 1996 0.91 (0.59-1.40) <
o 5 110/
| = Right
Pooled (Uncorrected) 0.69 (0.53-0.88) - -10 100 —
0.1 05 10 50 100 Vitamin Deficiency: below 20nmol/L Baseline Post
. 5 1. .0 10, itamin Deficiency: below 20nmol Treatment

0Odds Ratio Vitamin D Deficient (N=10)

Heike A. Bischoff-Ferrari et al: JAMA, 2004, 291(16), 1999-2006 Verhaar HJJ, et al., Aging Clin Exp Res, 12:455-460, 2000

21 22

E&syDﬁ%ﬁ@%%L&io:tmowfu%<@ﬁ%ﬁ@éoﬁt%uw%
FIZZOZEEZME LD, €F IV DAEHOFHICHEILDZ EiE. WEREREDY
RSN HEL - TS (F21), HATIE Active Vitamin D, ﬁ‘R(ﬁth
Who WITE Y IV DARBEIFRICHZILDOE V) T b hoTE, K22ICE
IV D ERGTAH L, BENES E V) KEE LD TRT,

BHWICIZEY Iy DDOLET I —hdHb, €F Iy DARICE DL W TIEHIIAN
BETFTLTOPALRL B2, HAPRETL LI EFELL 55N TwE, ¥¥
IVDLETIY—RiEELHLBA L. FOOEMETIIESY I ¥ D OEHAIMET
LCHORTL b EZONTWA, E¥IYDRZDOHAH AN (IH25(0OH)D;L N
VA320 nmol/L BLF) Tid, B4 I v DI&GICX st s, SATHe d B <
%% (23),

s 3 v D OEETFHMR B FHBRICOWTRRZA, Ay I DL
K& DBRIZD EREBKD 5 BEAHREENT WD, MHPF LS I YD LRVOEN
AT, BT, DML SR 5 v 2 8Ty T & L IZMEEIC R
BdbLw) TEMEHIN TS (24), ¥ IV D LEE OB REER S
TWwab,

WO DHED D B D, REDT—IRFLDTRT (R7)s E¥I VD

Nl el 3

11



R ERARE 7% (201D)

Kaplan-Meier plots of all-cause and cardiovascular

mortality in the 25-hydroxyvitamin D quartiles (Q) Vitamin D & Cancer Risk

All-cause mortality Cardiovascular mortality

100 = 1180 participants RDBPCT in 3 groups

l Qs * Placebo both VD & Ca++
0951 w (High) - Ca++ only (Carb 1500 mg or Citrate 1400 mg)
0.90 (High) Q3 + Ca++ comb (as above) with 1000 U VD
o 0857 a :j + 1024 (86.8% completed 4 years
S 0.801 B
,,g, 0754 e {Low) - Cancer incidence rate main secondary outcome
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Effect of age and gender on total homocysteine
concentrations in adolescents and adults
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Plasma total homocysteine level and BMD
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Fracture prevention by homocysteine
characteristics of study subject-

Characteristic Rotterdam Study
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Incidence of fracture and homocysteine levels in LASA
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Prediction of mortality by plasma tHcy profiles Cumulative frequency distributions of serum folate levels in
patients with Alzheimer disease (AD) and clinically diagnosed
Low CVD risk High CVD risk dementia of Alzheimer type (DAT)
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Abstract

The most important factor contributing to the achievement of healthy aging is proper
daily food intake. Recently, attention is particularly focused on the role of so-called
healthy food in promoting healthy aging. However, evidence demonstrating the efficacy
of these healthy foods is lacking.

This paper describes the results of research which proves the favorable effects of

vitamins K and D in promoting healthy ageing.

Keywords : healthy aging
vitamins K and D
osteoporosis
atherosclerosis

cancer
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