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ABSTRACT

Many studies show thar the bone loss in postmenopausal women is closely related with the status of vitamin K. The purpose of
this study is to observe the effects of the vitamin K supplements on the carboxylation of serum osteocalcin in postmenopausal
women. Twenty-four healthy postmenopausal women were recruited for the double-blind controlled study. Before and after daily
administration of 1.0mg of phylloquinonc for one month, the levels of serum vitamin K, osteocalcin, undercarboxylated osteocalcin
were measured. Daily intake of vitamin K was also calculated. After the 4-weeks of supplements of 1.0mg/day of vitamin K, there
were no significant differences for the levies of serum vitmain K, osteocalcin, and ucQC between the experimental and placebo
groups. In this study, it was not found that the supplements of vitamin K to the postmenopausal women had any positive ¢ffects on
bone metabolism through the carboxylation of serum osteocalcin. (Korean J Nutrition 32.(6) : 726~731, 1999)
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£ A7 WA AR g4 AFekE 604 o4
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4 1.0mg¥ 473 23EgTh 32 dddddeld
T T LR 9FL UAE 2EE 7K Ae AT
oM Alefstgion, 24 Fdol gla. A 228 AL
W& TA B3 Y AT A 43§ o= gl

2. 4Ey

WdAES FANZ 1294 5 2oz el 4 4
d2% tlzTe2 2735t double blind placebo con-
trolled studyE A3t AH 7oA 1.0mg/day2] v
E9l K AAE, )& 7] placebo BAIS WY 457 &
|AAT AE7ZE 7, ddR AN E ERE ol e} oA} =
© A PAAREE 48T U7 UgS golsa] £
ahsatt.
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AR AFES AEEE7 (AD-6225-A, A & D)E o|&
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AA#EA 4 (body mass index, BMI=4%(kg)/4173(m)?
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ergy X-ray Absorptiometry, Lunar radiation corp., Ma-
dison, Wisconsin, U.S.A)E ©]&3te] 2% (lumbar sp-
ine)¢t tlE=9] thE73 % (femoral neck)e] TUEE &
Al 85 FUE= AEW B9 (anteroposterior pr-
ojection) 02 £8 Y, 85 YR ¥F
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5. H[EM K §H MZ'3Y
HlEF] K& H Aol A 5382 phylloquinone
(phytonadione, Merck Index, #7536)3} YA wko] 25
A, ZA, BRA 2 YA TR 1798€F FAC
356.0mg(¥1EFT] K 1.0mg/capsule) %= 355.0mg(place-
bo)e] H=E ZAEE

6. A5 HEN K 5k 5%

g9 1.0mlE 24 274 Fro Ya 1.0ml9
E37 4.0ml¥} ethanol, 221 6.0ml®] n-hexane(95%)
= wol 581k EF0lF §F 3500 x goll A 587t L4 Ealst
Hoh A5AF 5.0mlE sy 24 fadel £ & A
oA A ZG, E S T AFE] 2.0mle hex-
aned ¥o] 17 €29 £ <, v|2] 10ml hexane-die-
thyl ether(96 : 4, v/v)% 10ml hexane® 2 ¥ AF
3 B2 Sep-Pak cartridge(Cl8)F o]-&5te] Aeksly
o AEE FEEL oA 24 d4EE FR goid g
H o SEAZ] F AFES 20012] mobile phasedl] 3
o] 187+ E29] 0.45mm filterZ A F ). 0] FlA 50
HE #& HPLC(Bio-Rad 2800, USA)E o)§-8le] 254
nmelA el K =g 43T H5R K8 &43)
T BE AN Higew do] A RS 2X]E 5
o, HEP K¢ AsHE WA 7] 95t Zn YAH200-
mesh)E column(Bio-sil C18. HL 90-5, 250%4.6mm)
of BaAZlY. Standard® 8 Ki(phylloquinone,
Sigma)€ A3 A, internal standard2A] HEM K,
(menaquinone, Sigma)< A8t tl. Recovery rates
true value + 5%°]ct.

7. 9% LAHQAN 5% 53

F5 o 2H A9 5=+ Novocalcin EIA kit(Me-
tra Biosystems, USA)E AHg3le] 2481l 2509
oo 12519 F- Qv ZhAl B2 ¥ 15CA 2
AlZE dHR[EE ), 97]el 15009] anti-mouse Ig G alka-
line phosphatase conjugate® W3 ThA] Ah2oA 14]
7+ Bt wYA AT 2meg/mL p-Npp(nitrophenyl ph-
osphate)®} working substrate solution 1500Z L%
3027 HAA1Z) e 5009 stop solution (3N NaOH)
£ o] 405nmdA 2459k U7 (minimum de-
tection limit) = 0.45ng/mle|.ov, @ ~H 9 ZtA) 7 4ng/
ml& 83 intraassay coefficients of variation®} in-
terassay coefficients of variation2 5 4.8%°|¢it}.
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At AFEAL AAF T o]F o83l &9 &
EFAslgor, 4Ei FAS AT FUAEI Y GPEA
=232 o] &3}

10. FHEY

AR} SAEAL SAS(Statistical Analysis System)
E olgslq BFF, BEHA 59 71€8 BAXNE A&
Hx, ALegle] Aw#AE Pearson correlation coeffici-
entZ p <0.05 FEA FeldS AFsat. w8 &
1E7re) Fryk H) W= repeated measures designo =

p <0.05 #EIH Freld¢ BF3AL,
LT O L
1. Ay

o

uld=te] a4, A%, AF 5 BMI 59 AAAST =
2z, #7122 245 (ARAT) & Table 19 e
Ak 2EF ddAEe Boa3E-e 63.64, tl=ol
64.34 2 Tkl 95 Aolrt ATt B 43T A
T2 @] 242 155.1cm, 56.2kge E BMI7} 23.3¢]
R, hFET2 155.1cm, 60.1kge2 BMIZ} 2498 FF
7ol frelah zfol= glATt.

259 qEZRY B FUEE APTe] 42 0.9074
g/em?, 0.7198g/cm® o191, t&2T-& 242} 0.9274g/cm®,
0.7528g/cm™2, 7 599 IE=d U4 =F F43<
akol gl Ao ZAMHAY. FLE X lelA T-
scoret TR AQQEY AR Hd TLEX ] Ao
£ A4 AEAY BEAAE e 22190, ol A

Table 1. Characteristics of the subjects N=24
. Supplemented Placebo
Variables 2 2)
group group
Agelyrs) 636 41" 643 =+ 3.0
Height(cm) 155.1 + 54 155.1 + 4.1
Weight(kg) 56.2 + 8.3 60.1 +93
BMI(kg/m?) 233 +27 249  + 3.2
Bone mineral density
Lumbar spine(g/cm?) 0.9074 + 0.16 0.9274 + 0.16
T-score -177 =*1.36 -161 =030
Femoral neck(g/cm®) 0.7198 + 0.15 0.7528 £ 0.
T-score -150 #4127 -1.16 =+ 095
YSM(yrs) 15.3 + 5.1 14.7 x+ 4.7
No. of children 3.5 + 16 36 + 0.7
1) Values are Mean + SD
2) The number of subjects is 12
BMI: body mass index
Tscore— Observed value — Young adult's mean
Young adult's SD
Y5M: number of years since menopause
oAl H&8PA, T-score?} —1 o|lE AT, —1904 —-2.5

At 229 B we TUET, ~25eldold 203
Zoz BAL Yaa gl P o) FEeE RAT W), 48
T GUAE F 490) B0HEE0) AR H, d2T o
AVE FoE 390] olol AT VA BF WA7I2
< AgTol 15,34, diz=Tol 14. 7212%. T e
& Aol Yon, = 4FT-E BFE 3538 49
3.631% &4talo] 99‘,*1 Tl g 2}

Ara ’SZH’?:}EH% H| w5l Fig.14]
2 A2 1405.2kcal 9 H]
whete tjRT& 1759.8kca1:ﬂ: AFH e T 7oA
¢l Apol7t HEAHGY SFFY FUcF B Xuke
AR AYo)a zhzh 53.3g. 22.4gelH I, TRT
A 72.8g, 29.7ge 2 T3t Aolrt gllevt, 24
ol glolA] HETo) 250.4g, HET] 304.6g8 = U=
oA =A AFskn i a2y o A2k g
A g2 AEFo] 71.6: 14.7 : 13.69|%01L, thETo| 69,
0:16.1: 14.994 FF1te F942Q1 2el7} YA B)
EfTle] A& qlojA, BlEFe] B, Niacin® 487 5T
7H 5213 ¢] 2ol7) 9l Aoz Jehdth(p <0.05).
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Tahle 2. Dietary vitamin X intake and serum vitamin K concentra-
tion before and after vitamin K supplementation in postmenopausal
women N=24

Supplemented group? Placebo group”

Variables

M Supplemented Group [ Control Group

Fig. 1. Comparison of Nutrients intake with RDA.

2, HlEP] B, R Lolobile] 43 Aolr} B u|g
7l K gxel 24 9% XA 4L A2 AlgEn

3. HIEN K B30 @3 HEM K 5= DN §8

e K 433 L uei K 8202 Q% 95 vlg
9 K 5=9 #5ZE Table 20| eI 487 HT
HlEbel K A # %2 408 3pg/daydld) wHl, tj=F-2 973.
5ng/day o2, t&to] APFHR T} Fuff o] Hjglgl K 4
Hgk Fol F 287 932 A7} Tk 2AIZE
Eot APl 1.0meg/dayd] ¥IEM KE BEslgenz
AxHoz F aF9 F vER K dFHFE 49Tl
1408.3pg/day, z70] 973.5pg/day= AP FEAA #2
Moz wokth weby & AH Pl F 283 Fo4F
9l Aol gglont Agre] dY 1.0mge] vEl K B
ZadE Aol4dfe dFgoF HMHUGL B+ Uk
o]:= double blind study®=A, 48T E2FE 40]4
HeFol 1EA BXHEE AT F ¢AD gtk

HER K B3 A A7 95 v K 558 3.8
=+ 0.6ng/ml, HETL 2.9+ 0.5ng/ml=z, Hd dF F
TE 23 2T ke B Ao YEyton F
I E7) F959 Aol glolth B 4FTuET K B
& Feo] @3 g K = J¥Fo] 3.7 + 0.5ng/ml,
ZF2 2.9 + 0.6ng/mlE, 5 287kl felH <l zfelst
E Aoz veht HEW K 1.0mege T 2873 F
A g2 257 9 FE4 §lojA] A7k ZEEA]

£ ATl A 477t 1.0mg/day®] v} K BFo] ¥
HElE] K Fkol wdsA] g3ttt ol fElvE qA4E
oA P4 =& HERR K A%} ddEez 5L 9%
HlEl K 759 #do] §le Aeg, oln 3 HEw

Before After Befare After
PE——
Dietary vitamin K00 3 1 76,27 973.5 + 103.3*
(ug/day)
Supplemented 1000.0 0.0
(ug/day)
Total intake 1408.3 + 76.2% 973.5 £ 103.3
(vg/day)
Serum vitamin K 3.8+ 0.6 3.7 £05 29+05 294+ 06
(ng/ml)

1) Values are Mean + SE
2) The number of subjects is 12
*n < 0.05

Table 3. Serum osteocalcin, ucOC concentration before and after

vitamin K supplementation in postmenopausal women N=24
Supplemented group® Placebo group”
Before After Before After
Osteocalcin 11 ¢\ 349127 + 26 123 + 48 103 + 3.3
(ng/mi)
ucQC 48+ 15 54+16 50+24 4820
{ng/m))
ucOC 415 £ 86 424 4+ 67 392 52 452 + 9.6

(%)

1) Values are mean + SD
2) The number of subjects is 12
ucOC: undercarboxylated osteocalcin

ucOC) = —29C 100
osteocalcin

K =7} ¥ 2 vl sl gle Zhsdel B2
Aoz AR Bg Tl APT v T o
el vEEl K& A3ste, 29502 49 1.0mgY #
Bl K R385} 4 E S 7HeAds, vERl K 43
o] & FEvE} J46A 1.0mgs HER K BF] @
F HET K 350 BHE 4 0g 4F A FET ¥
7ok A= WA & S Ao E A

4 HEQ K B30 35 2AH2AM S OX= T

HE K B3 A9 & 5 a2g3ke] SuiaL A9 W
HWE Table 3o Vet vElFl K 23 d, 8% &
2|97 Hires 4974 4% 11.8ng/ml, U=
T2 12.3ng/mle ® Jeh F 257kl -9l Ztel7t
AU vE K 2% 3 A9 5 22H 4l
BEEEE 12.7ng/mlo|glen, tzFIAE 10.3ng/ml
o= Ui} oA F g7 o4 de kel apelvt
A gkttt

HE ucOC FE= vjel K 23 d JYFolA 4.8
ng/ml, WEFAA 5.0ng/ml2 5 2E7 2ol7} 2l
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om, vgd K 835 & AFFo)A 5.4ng/ml, 221 o)
FaolM 4.8ng/mlE JeEhY 9A] F 2574 zle)7t ¢l
Atk M FF exdeZAlel W uecOCY A
HEE a8l ucOC(%)E vElY K 2.5 A, 48w
41.5%. RRFANE 39.2%019 05, wEkRl K Fof &,
HETNA 42.4%, NE2TNAM 45 2% 2 F 282 F9
Q] Wate] Xpol7t s A] ggiet,

A7 F A4S P Z HA5 Knapen 529 dF
oM, WY BElY K 1.0mge 1497 T35 e o &
T L2 ZAY FEr) fol A sk AR B
35k, FAlO] ucOCE FAUA ZisE Aoz B
T vl 20~33419] BE e dideE &
Sokolls#e] AFelAz, 5947t 420ng/day<] HlElW KZ
Fog Ao g7 S oH oM TR dalr) gle
9, ucOCe F9A A 22t A8 AFsigch. 22y
H73 & J49A 1193t 1.0mg/dayd) HEw KE Sof
g 2 dFdM e, 22H LAY FES ucOCY =
lolA -]l Mglrt BEE A it

gt o2 HER K £497F ucOCY #4E 7IHeE
ALE B1g tE dFEY Axet B 479 A} 4
ol&tA vehdd] telME, Holde o] Aol IIFE
Zrell QlejA e} Abe], Ay didaie] 93 2 njgyl Ke §
o gl glejxe] Ae] Fof 7|Qleks Aer o fgde &
£ & v} 2z} 1 Apole) fEsle] B o £
AL U] HEiM e do AEdy 977 eE
RO = Az}

m]
g0 g

HE

HERY] K BFo] PF wetd Ko} 2 ~2H T} ¥ ko
oA QS ATE7] A, AT 9 4HE T o
FLE U] dTE FEstET. A7 HYAEAA 45
7F i vlell K 1.0mgHE8T) placebo(tl=T)E 2t
Z 5o & FF Y K 559 o2H 7] 2 yce-
OC 59 Al AEEE Sl thia} 22 298 ¢
ATt

D A3 A2 didate] g 43, AAAS 3], 2
9%, HAZ717F B S840 gl FEh] 99
ato] 7} ATt

2) 457 "] 1.0mg9] Yk K& ®EANZ oFH
placebo® Foigt 2F7 % vE K wxHsl] 2}
ol7} gl Zog #AFAG vgT Kol Aol
HE K 38 58 487 949 £ 1408.3pg. =7

& % 973508 dFskgen, 249 ¥ 7 aFe ¥F
HlEll K =gl o4 s Atelr) #&EA] et}

3) HERl K BF 37 $9 EF 2282243 ucOC
o Fxiste] glojA & 1z F9E<] 2o} figiet.
HlelRl Kb Soiabel] mlRE Gl disted fFelae
ABH L A7 ARE 3 e v, vt A
78] e|FH X g3 A J7 F S3E tes &
Aol Mz, vie K Bgo] g drd==] ggke
Al FiAL A 8Q] F eaH e ucOC F
Eof G AA B Ao velgt, o] AAe ¢
vt RS A, A A B9 BAS & 9 vgy
K ®Ze| 27 &7} @le Ao AR 95 ¥
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