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The Effect of Ca and Vitamin D Supplementation on Bone Metabolism in
Postmenopausal Women

Hong, Hee Ok - Yu, Choon Hie
Department of Home Economics, Sangmyung Women's Universily, Seoul, Korea

ABSTRACT

This study was designed to investigate the effects of Ca and/or vitamin D supplementation
for 53 weeks on bone metabolism in postmenopausal women. The subjects were healthy 18
women aged from 59 to 69 years old. They were divided into three groups - placebo, Ca(1000
mg/day) supplementation and Ca(1000mg/day) with vitamin D(12.5ug/day) supplementation.
During the experimental periods except for mctabolic sludies, the subjects ate their usual diets
and the use of drugs as well as excessive cxercise was prohibited. Metabolic studics were conduc-
ted in the 1st week and in the 53rd week of the experimental periods. The subjects ate experimen-
tal diets which consisted of 1787.3kcal, 69.6g of protein, 561.5mg of Ca and 10786mg of P
daily during both of the metabolic study perods.

The results were summarized as follows :

1) Bone density of the second lumbar spine and trochanter measured after treatment decrea-
sed significantly in control group as compared with pre-experimental level(p<(0.05). On the
contrary, bone density of femoral neck and Ward’s triangle in Ca group and the second
lumbar spine in Ca -+ Vit D group increased significantly after treatment

2) Serum PTH and calcitonin levels did not show any significant differences among groups
before and after treatment. But serum PTH level increased significantly in all groups after
treatment(P<0.05).

3) Serum Ca and P levels did not show any significant differences among groups before
and aftcr treatment. But serum Ca level increascd significantly in all groups after treatment (P<C0,
05) and serum P level decreased significantly in Ca * Vit D group after treatment(P<(0.05).

4) Mean 24-hours fccal Ca excretion of Ca group was the highest in the 1st week of treatment
(P<C0.01), and that of control group was the lowest in the 53rd week of treatment(P<(0.01).
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Fecal Ca excretion Increased significantly in control and Ca - Vit D group in the 53rd week

of treatment(P<(0.05). Urinary Ca excretion did not show any significant differences among

groups in the 1st and 53rd week of treatment, but that of Ca - Vit D group increased significantly

in the 53rd week of treatment. Ca retention of Ca * Vit D group was the highest the 1st weck
of treatment(P<0.01). In the 53rd week of treaiment Ca and Ca * Vit D group showed positive

Ca balance, but control group showed negative Ca balance.

The above results showed that it will be difficult to prevent degenerative bone loss without

Ca and/or vitamin D supplementation in postmcnopausal women eating Korean usual

diets.

KEY WORDS ° calcium * bone - density * calcium balance.
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Table 1. Classification of the expenmental groups
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. Suject  tiA} 2L AR AF(A1F) % whA
Group Experimental treatment N
No. F(As8%)<] 1991 108 279 F-E 119 297HA
Conuol - placebo 6 12247 1992 109 25U % E 31974 153 4
S g 2w wdadnh 4970 S aRE 938
ety Aag A6 BF FU9 P08 AANY
Ca-Vit D Caldum & Vit D supplement 6 . a1 L JRpg.
= e ZFEEE- & 5 o =)
(Ca 1000mg/day & -:—‘31 —rh/} g3 ks 3‘1%‘3}?4 1—_'l:i—l £
Vit D 12.5pg/day) A A4 7ol wel placcbost BEAE of 44},
Table 2. Charactenstics of subjects
Group . Lo b
Conirol Ca Ca-Vit D Significance
Itern
Age(ycar) 64.241.7% 64.2% 1.4 65.3% 1.6 Ns¥
Duration after menopause(year) 158+ 2.3 15.0%£ 3.9 19.2+ 0.8 NS
Weight(kg) 57.3+ 5.1 542+ 2.8 56.0: 3.3 NS
Heght(cm) 154.8% 1.1 147.7£ 1.9 152.0+£ 0.6 NS
Parity 4.7£09 53508 53£1.0 NS

1) Duncan’s multiple range test was used to determine staristical significance among groups
18 8 P

2) Meant S.E.
3) NS Not significant
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Period

Treatment of supplemem(rnomh)

Ttemns of experiment Before | 1

23 (4|5 (6|7 (8|9 (10(11(12 After

Dietary assessment') ——]
Metabolic smudy? —
Sarmnpling of urine and feces® -
Ca & Vit D supplement

Blood sampling EEE——

Bone mineral density

measurement

1) Dietary intake of subjects was evaluated by 24hours recall method

2) Metabolic study was carried out for a week in the Ist and 58rd week ol treatment, respectively

8) Urine and feces were collected for 3 days

Fig. 1. Expenmental design.
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Table 3. The composition of experimental diets for metabolic study

By food composition

By chemical analysis

table for 1st wk for 5%rd wk
metabolic study metabolic study
Energy(keal) 1898.2 1759.8 1814.7
Protein(g) 30.3 68.4 70.8
Far(g) 54.7 18.3 18.7
Ca(mg) 593.8 553.8 569.1
P(mg) 1188.3 1049.4 1107.8
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Table 4. Average daily nutrent intakes in each group

Group ' i L .
. Control Ca Ca- Vit D Significance!

Nutnent

Encrgy(keal) 1886.1 + 109.4%) 2178.1 1787 2044.9 *159.1 N
(99.3)% {114.6) (107.6)

Protein(g) 61.0 = 4.9 87.4 + 104 78.9 + 102 NS
(101.7) (145.6) (181.4)

Far(g) 452 £ 8.1 45.0 £ 5.3 87.0 £ 7.8 NS

Carbohydratc(g)  296.9 = 12.3 3565 + 342 5446 + 252 NS

vie A(1U) 9053.8 £ 2290.0 102258 +£2146.9  11557.5 £3778.4 NS§

Vit By(mg) 1.17+  0.09 155 0.19 178+ 052 NS
(117.0) (155.0) (178.0)

Vit By(mg) 152 Q.17 1.92% 020 258+  0.7% NS
(126.7) (160.0) (215.0)

Niacin{mg) 216 £ 1.6 991 = 8.5 279 £ 3.0 NS§
(166.2) (225.8) (214.6)

Vit C(mg) 108.3 + 14.2 127.9 + 13.1 1345 £ 38.8 NS
(196.9) (252.5) (244.2)

Fe(mg) 255 £ 58 277 £ 4.1 221 = 3.4 NS
(253.0) (277.0) (221.0)

Calmg) 703.5 £ 872 996.2 £ 227.0 970.3 £ 2124 NS
(117.2) (166.0) (161.7)

Total Ca(mg)? 705.5 £ 87.2 19962 £ 227.0 19703 £ 2124 NS

P(ing) 9244 + 769 12982 + 205.6 1187.3 £ 242.1 NS

Dietary Ca P 1:13 1:1.3 ° 1:12

Total Ca : P¥ 1:1.3 1:07 1:06

1) Duncan’s multiple range tcst was used to determine statistical significance armnong groups

2) Mean+ S.E.

%) NS ! not significant

1) Percentage of RDA [or Karcan women (age @ 50—64)
5) Total Ca inake(total intake of dietary Ca and supplemented Ca)

6) Total Ca intake(dietary Ca-+supplemented Ca) I P intake
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Table 5-1. Bone mineral density of the lumbar spine before and after experimental treatment

,._
S
1R
=3
f

L4

L3

L2

L1

Group

after

belore

after

before

after

before

alter

before

B TH AL

0.75+ 0.02" 0.76+ 0.03 0.84+ 0.03 081X 003° 0.91+ 0.04 0.90% 0.04 0.95+0.03 0.92+ 0.04

Control

.83+ 0.05 0821+ 0.04 0.841 0.05 0.86% 0.05 091+ 0.04 0911 0.04 .95+ 0.05 0.951£0.05

Ca

0.80+ 0.04 0.79+ 0.04 0.80% 0.04 0.83+ 0.04% 0.92+ 0.04 091+ 0.04 0.91+0.05 0.91£0.05

Ca- Vit D

NS NS NS NS NS NS NS

NsS)

Significance?)

1) Mean® S.E.

9} Duncan’ s muliple range test was used to determine statistical significance among groups

3) NS :not significant

0.05 level by paired ctest

*Significandy different as compared with pre-experimental value at @
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Table 5-2. Bone mineral density of the femur before and after expenmental treatment (g/cm?)
Group _Femoral neck ?Nard's lrianglf' Trochanter
before after before after before after
Control 0.74+0.02"”  0.73£0.02 0.56£0.03  0.56:003 0.70x£ 0.03 0.67+0.03%
Ca 0.71£0.03 0.72£0.04% 0.53+£0.04  0.56x 0.03* 0.64% 0.04 0.64+ 0.04
Ca- Vit D 0.71£0.04 0.70% 0.04 0.54+0.05  0.54£0.04 0.65<% O.(& 0.64+£ 0.05
Significance® N§Y N§¥ NS N§ NS NS
1) Mean®S.E.
2) Duncan’s multple range test was used 1o determine stadstical significance among groups

3) NS not significant

“Significandly different as compared with pre-experimental value at ¢=0.05 level by paired t-test

Cas HFAHE o K79k tFSM FHd FUE fAE Z3Fe)x] gvd FH
el dEd Hef wjd 2Pt felHez HUt g olebe 2 B A9 F47 94 Helg
Hov 1d A 2228 aR §A 8 Ye&E AFE JHEY A 285 AseFE FeaF T
e - (Table 5-1, 5-2). De=7b 1¢e] Aubd F piste AFE 2
o] Horsman®™, Smith’?, Polley*” 50| # 7 7] ], Cad BETL JHE gdojXE 1d A
ol%F 42 AN 800~1500mgs] Ca E%P_E -—Z—r’a‘_‘r—.% fFASAY e85 F7HE A et of
U

i
=

rLIE,

Fol FrlEQAvt Hald dapet ¥ Zo] 90% o|42 RS il YE Wards
E3] ggZ 339 oM 22z %@L} ¥ mangle TEEX JE4EA 68 F 19S ALT
Aol HAN T 2L femoral neckst Ward's thia-  WE A FAFRENAAN FrIHGD. ohaba B
ngles] SE=7F 4@ o Ya] Ca BELE QI AF A D F et ol HTe IUE

™
)
rE,

ated frolstA F7HE (P<0.05) WA HAd 2 daty) MME RS 49 Ca GH7}
Z 3% B9 gochamers] ZEREVF FYHen e de AAE 1 glch
ZHaahd (p<{0.05). o] HAA HEAHF 59 AW Cath = PTHS calcitoninge] 328 2
Cag HHete 97 =EAAA L5 AE foz2 EIAYG,
HeE AL UL F gor Cad) BEFE QHE o8 Table 69 23l &%) pTHS calcionin®] &
FEdo] gAE & Uge EAFs BdEla Ze AEAY $ uF AFFET FYF Aol7}
Az glgion, &+ HEITES PTHFES A8 A0 H
SH W we HPHRITH A 1:% o Ca X & H¥UF EF F9&A(p<0.05) F7HET O
H-go] thzy] g Fo 7 Friet Tl WV ah} AAEx 25 E3Y PTH FEL AN
Bt 2 waE A Ca ‘i—é F37F W 99 0.06~0.32ng/mld] £33 AN} A cala-
24 wie) gadE 97 337 A0 & JdS tonin FEL Ca HEA A8%5 i FiAde F

(compact bone) 2] 7A$-9l& Ca 25 Exrt gl o el g o) ojmjdl = BAFS=E] 2.47~16.
B ARE e 97 dAE Hola de wHe]  e7pg/miiel AU

3™ & (wabecular bone) 2] A9 o}dz 1§ 3 Ul Ca ¥ == AT F8S0] HE0
7} GAsA FEHA g Yok HAZ Riis 5% H5 FAHA (bone remodeling) o] 1&] 6~93]
4 Dawson-Hughes 542 Ca BFo] Agzol gEmEA] B 100mE ¢ 10mgl 2 HluA
T3 proximal forearm®|W} femoral neck®] ¢ YA FRPTPIE) B AE Ao x
A ool EHH|AT FHIo| TR 259 23 ] Ca T2 A AF TEE] H 9.1~
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Table 6. Serum PTH and calcionin before and after expenmental treatment

Serum PTH(ng/ml)

Serum Calcitonin(pg/ml)

Group

before after before after
Control 0.11+0.01" 0.15k001* 7.05x0.74 9.71£ 231
Ca 0.124+0.02 0.21x0.01% 9.01+ 0.61. 7.8241.53
Ca*Vit D 0.14£ 0.01 0.20% 0.02* 8.77x 1.53 9.20% 1.58
Significance?) Ng¥ NS NS
1) Meanz+ SE.

2) Duncan’s multiple range test was used to determine swtistcal significance among groups

3) NS not significant

*Significaruly different as compared with pre-experimental value at a=0.05 level by paired t-test

Table 7. Serum Ca and P levels before and after expenmental treatment {mg/d)
Serum Ca Serum P
Group before after before afer
Control 9.3+ 03" 10.440.4% 4002 3.9 0.1
Ca 9.1+ 0.1 10.0£ 0.8~ 3.9402 3.9 0.1
Ca*Vit D 9.5+ 0.2 10.34 0.3 4.3+ 0.1 4.0+ 0.1"
Significance?) NS¥ NS NS
1) Mean¥ S.E.

2) Duncan’s multiple range test was used to determine statistical significance among groups

3) NS :not significant

*Significandy different as compared with pre-experimental value at 0=0.05 level by paired ttest

10.4mg/dl2 A A48 Uio] A3z, 7i7ds
dara 22T 86~11.6mg/dlZ PlTEH FL& HS
ol sl (Table 7).

Je 1d ke HE Fizke] A F
W Ca FaFe] oA F74E 2L A
TR F71e BACE Ae AR AT
Cad] 3 HFH7t 499 conwoldoll A
AR Aoz wFe] w5 FA o
Yehle AQd9 WEdd Aew ,M-gq
Chan?6’ Ex AHPAAEe] o] ol
PTH 4&0] 3715te] @4 U] Ca* ™ 529 3718
ZRYP I B vk gl of= B L A8 ZAxe}
SERIS P

Ca® 2] 8% P %S 23 1$¢ 84 PTH
TE W% Bty Wals HolA gelor
5 A4 49 el £33 (Table 7).
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50% AEZ AJAA7 wl$ 28 e Cag

H“
oi n*}i
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T Cad] E5&o] 49 A Foll —85~67%, 4
5350 —~1.7~45% 9] W& X Z vehly Al
Fre) 2 AtolE HEtHTable 8). Ca FF oA
M7t Z2A vebd e dA AEL AE o
*‘f"*ﬂl Z7rsk SdEAe] Aol nEdd st
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%‘JOW HE gt wet | ¥jdo] & o] Fo)
A A gkob A Thell W WA Rpol 7t 27 MEQ
Aoew FZE]
g 47 A5 = £ Ca wWidRE A A

?31&“01]*1 @3 fARSE FEE JERY] Ca

5 5o E’r-— AR5 B £
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Table_8. Ca balance measured in the 1st and 53rd week of treatrment

Ca Retention

Fecal Ca Excretion

Ca Intake

Urinary Ca Excretion

Group

53rd wk

Ist wk

58rd wk

1st wk

58rd wk

Ist wk

551d wh

Ist wk

375.1+ 7.1a 284.5F 304a 454.0+53.82° 199.7+ 13§ 168.3+12.2 510+ 281a —359+ 548

58594+ g3glla2)

Control

160.7+ 104.6

192.7a

216.3+47.0 8874

2235+ 17.9

1187.6£207.7b 12266+ 111.6b

1499.7+ 17.7b 1602.8+ 15.7b

Ca

266.2+ 65.8*

877.8+ 73.0b

1950+ 85.4%

168.7+ 32,4

4453% 755a 1106.7+ 87.7b*

15679+ 18.6b

1491.71 30,9

Ca Vit D

P<0.01 P<0.01 P<0.01 P<0.01 Ns§# NS P<0.01

Significance

1) Meant S.E.

values in the same column with different alphaber letters are significandy different by Schelle’s 1est

2) a, b

3) NS not significant

0.05 level by paired t-test

“Significandy different as compared with pre-experimental value at

o

Ao
B

[v)
Tr

ol Ca®l &0 2L %9 Ca HEdx 7
31 ABE A ¥stv) WRoldn). o] =t e
Ca BE AFHT 13 9] Ca HE Bof o] o
AT B Aol A caFye] Qe
TIAE 89S FHE 4 GAT cao) BE =
Al CalPY A wgol 1:1.994 1:07=2
FEHOER MEH x2 A ca Bhes o
ASA § Fo] opdrt 2FHTE B B yeA
53'5'} 19 1000mge] CaRFo] AW Ca T2
= 2EHEA gon 99y AU CaZimd)
Al Agste] HaGatelA glo] Tugg
£ S7HE 7L Aolg Azt

3. Ca H Vitamin D 20| 22UT 9} Ca CHALO
%= g

1Y 1000mge] Caz} &7 12.5ug(5001U0) 9] vita-
min DE WU B3 Rojgh 39 cauhe HEx

T Wet e A 205 FUSs) gojaA =1
o™ (p<0.05) HAF} 67 = 5N A A
2R LR £F0) a2 45 A 713k ok
(Table 5-1). 284 Catbe m= HAANRAE o
SYUE7} 3719 EE 229 (femoral neckh
Ward’s triangle) o] WS viamin D7FX] B3
TS o oj2% £748 Moz YYTH(Table
5-2).

Anderson®®) & FE.ate] Ay F2 2 Hgs
BAY 8 Fo) 9101 A vitamin D AV} 7} B
A2} =25 dA 19 8001U2] vitamin D HEo)
AFAo|ulw H3on 228 viamin D
APoz 9% a S oLt THAE=9 vitamin
D7t B QAN FUTH Yot mH= &
oA gokvkn B usgd.

EF Meier5*ol| oJ3hd Ca 414 ko) 2
3% A viamin D A} 245 22ABAE 49
A lkm @k 2 oaw WS AN =
Ca¥t &7 viamin DE H& 4HAHL o oA}
2ol RARQ 532 B 2 g,

T Ca 4% vitamin D) BH7F 25
4% PTH -‘n57} S7HEM, =8 ca Ko
ShlE A% PTH %71 7180995 59
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Ca @ Viamin D BE53 #HAodAde) WAl

E AP A Cadt viamin D HFo] & W] PTH
o mRE 9F¥E B = 90tk Table 6). 7}
A7MAE 83 U caldtonin THE 48 HE 2T
AR TE 7ol fez2 el R ghol Cad) via-
min D 37t2 Q% FRE 4T A7) ol
ek £ AE fdAse 84 o PTHS} calcironin
T A4 499 A FEdd Fo o] o
ARoz BEAV gld Aoz Az
Ca®} &7 vimmin D7) B&E T8 B4 Ca
gAbdel A UeEhd AnE 2d A9 3 Fo
Ca §580] 556~87% 2 t}2 48T ALHA
xS BRI AAAE 1A 5 Ach(Table
8). Viamin D7} W Ca® F5E EFI s
Ao 2 gEA EuO E A g
Ay ok Cad EE 43E 9 vitamin D7}
PrlALE E5SL Y & 9SS By FUTh
221} vitamin DO] HEF 0 E 18 o] & ®L& Ca

FHge dA 48 AA FAT 2 4 A%
.

29 HAdFAd FA FEo2 A=A

Q1 Zk AX Cadl AH o] 27 i FAHHA
ZHEE Ca F4&Y HIs £59 TE 7
o] ZATT FN, 2= B A 1139
AR Ca BHF Fo 4F 713 A 58 Foff AT thA}
Ago)a) Bl Ca FFee 47 A B o
AR AA FHge Angdxn Y4En.

P9 2 4Y dASe] vad FH 94
Ay FHFE AAF L S8 %9l CaF viamin
DS AFsNn Y2FE FERY) Wi 2
o UXE vimmin De] EE FHrs ESFA
vehta e Rez A"

32

et A EE

H7A olF 60th ANEANA 537300 2A 1Y
1000mg?) Cas} F#9) Ca R 12.5pg(5001U) vita-
min D& 2% FAFHE o WAL 2 A Ca
thAtel Hj A= G P tiE) B A3 adsid
o2 2o

D 23s AR FURE 4Y A% F 4

A Fo) TUEE ¥ 9 conuolT ] 7|
F#9} wochanier®] T¥=e AYE #AEo 43 &
F9)8tA A E 1000mge] Cal X
Z2W 2 lemoral neck® Ward's trangle®] E 2%
7} zeln 29 ca¥ 12.5ug(500IU) 9] viamin
DE 2% Fostd g W s FCEV id F
72t fostA Fokekd

9) B3 U PTHS calcitoning] k2 Ad A

YEU o8 Fol7l AL AYFEE U
A 2

T AP FAF Aot glort ¥ o
PTH $3¢ 4% ¥ 2E Z@7dA FAst
F7stdeh

5) 9R  Cad} P 532 AP HoT
Zol7t gloient B W Ca #EL BE 43T

aA Fxskdoh

4) Ca B% 19 ¥ Caw9 ¥ F CaWfdFS
A7t FNRNEOH = F Ca MEAFL T Th
sted AV Ca BEF F7HE Btk Ca¥ via-
min D& 1370 E2598 o x, ¥ 2 Ca w4
Fo) 2% F7bsted 4F A Fol HE AW Ca
HEEFE AY 5359 FAsA dasdctady
CaVit D Cam & 4% % posiuve Ca balance®
JehA T wtEe] conmoldd AR HAE B &
2 Cai] 8% 97 A YT W F Cavj TS
FoetA F718te] Al Ca Bl H@A
H)&) wolA negative Ca balance® WFERR 2T}

olate] B E Axe el HAHE FFAIE
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ncedt B =34 7 4o 2HHL BAE
et 1Y 1000mgs) Ca 2 12.5pg9] vitamin D
H¥Z=0% Ca RH%Ee] s, W BT A2
8%, femoral neck, Ward’s aiangle®] F¥LE7}
Z7tE ) WA A9 ZF Aol F ke BE
BH2 AuAqds 94 4 & A AN
E AF) A= Cat 37 vieamin D7FA] B3 T
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o §fAew JAHA ergteh Tt vitamin
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AL Ao n HAATY B APNA Cad BF L2
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