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ABSTRACT

It was hypothesized that variations within the range of usual calcium(Ca) and sodium(Na)
intakes of Korean influence bone mineral density(BMD) in healthy premenopausal women.
The relationship of nutrient intake, urinary excretion, physical activity and circulating IGF-
1 level with spine(L>-Ls) and femur BMD was determined in 47 normal premenopausal women.
There was a positive relationship between BMD of the lumbar spine and body weight. The
BMD of femoral neck was positively correlated «with Ca and protein intakes from animal
source and circulating IGF-1 level. There was a negative relationship between femur BMD
and both Na intake and urinary excretion. The complex interrelations between fernur BMD
and these variables indicating nutritional status was examined. Using backward stepwise multiple
regression analysis. From this analysis, Ca intake [tom animal origin was the only significant
independent predictor of femur BMD. In the basis of femur BMD, three groups were divided.,
Premenopausal women of femur BMD<0.84g/cm? showed depressed Ca intake of animal origin
in later and early life and enhanced urinary Na excretion, compared to women of femur
BMD20.96g/cm?. There was a positive rclationship between urinary Na and Ca excretion. This
study suggests that dietary Ca is a major constituent affecting femur BMD in healthy normal
premenopausal women. Premenopausal women, who have diets low in Ca and high in Na,
can also show depressed femur BMD because of a decrease in net Ca absorption and an
increasc in urinary Ca loss.

KEY WORDS : bone mineral density * calcium * sodium.
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3L P8 %L $AF FEPOH JFY E
A A AT AFL AR, QA2
o2 MA AE 2 H A ¥HEEL near-infra-
red(NIR) & o] &35} 7<1] " £33 7] (Futrex 5,000) 5
o] g3t AP, EFAFL AGIA 100
S W ol 095 ¢ g AMEEE

TLAE EA2 158-Gd 9 92E o843 Lu-
narA}¢] DP-5 Dual Photon AbsorptiometryE o] &
s ARB(LL)T fF AP FULE 3
okt A AAZE 9T DAY
4 @48 A3t IGF12
kit(Byk-Sangtec Diagnosica, Germany)® 27 3}Q
o 2N 24 3 HaYe
3191 Na¥} Cad Atomic Absorption Spectropho-
tometer(Buck 200A)E AMR &l A 3+gd)

radioimmunoassay

2 creatinined A=

Table 1. Characteristicss and mean bone mineral de-
nsity(BMD) of 47 female participants

Mean+ SE Range
Age(yr) 488+ 045 38— 50
Body Weight(kg) 57.940.94 44— 73
% Idcal body weight 1120+ 1,58 90—134
Height(cm) 157.51 0.67 147.8—169.5
Body mass index(kg/cm?) 23.2+0.32 18.6— 28.3
Body fai( %) 50.0+ 049 20.7— 38.2
BMD Lo-Ly(g/cm?) 1.3+ 0.01 1.012—1.509

BMD Femur(g/cm?) 0.9+ 0.02 0.730—1.190

Feiot ELxete] B

E AT &5+ SPSS package program$ o] &8}
EAAR G Na 8 Cad] 48 s Z3 JFo
HA%, 25 59 095 BURSG ABDAS
AR E7) 18k AA AF WAAE R o) F
Atel 8] AF#a A (Pearson Correlation) & ZAFSHEH
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4] (stepwisc multiple regression analysis) & o]
o sl Beol AL WS 2o} IANE
Stk 9 FdL 4A Ao BB BAE

HE BFe TYEE VIFLE M 2o
A A% A P, Y AATH 25T
W w3k 3 283 B A= LSD(least significant
difference) & 0]%— ated pgte] 0.050181Y AE B
A%ALE §RNA Aok A A
At

=

ro ot gt 1o —hr

&
ql_

H

s
¥

=

ra
[Ih

+&
H, AA S3HY U= !

EH%Z]'—J Ho 932 444 E 3845 E 494744
EEE o] AT B #AF-2 57.9kg, o)A T =
112% olslen Ha 7= 157.5cm, &AWL 30

ol AT HPAEY T FUE 2FH A=

THol A 1.25g/cm?, ™E ZHR A 0.9g/cmlo]
At (Table 1).

Table 2. Daily energy expenditure, calorie and nutrient intakes, serum IGF-1, and urinarv calcium, sodium,

and creatnine excretions

Mean= SE Min-Max
Calorie intake(kcal/d) 2060.0+ 48.2 1262—2903
Total energy expenditure(keal/d) 2283.7+ 419 17550— 3089
Physical activity(kca.l) 741.51+53.8 450—1456
Protein intake(g)/BW(kg) 1.5+ 0.05 0.80—2.69
Ca]cium(mg/d) 628.41+ 19.7 298 —958
Animal calcium(mg/d) 222.8+ 20.6 14—578
Urinary Ca.lcium(mg/d) 192.0+ 10.8 76.0—362.4
Sodium intake(mg/d) 7619.7£189.2 3968 —11833
Unnary sodium(mg/d) 6947.6% 432.2 1907 — 18525
Urinary creatinine(mg/d) 995.3% 44.1 486.3—1702.2
Serum IGF-I(ng/ml) 111.8£ 6.2 51.8—241.9

BW : Body weight
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AT WEA=S BE 9D 9F dHF 2060
keal |13l & A2 32 2258kcal 0192 o)F
Hikalt §77 SFEE AAN AHEHRATHTa
ble 2). B AALL AF kg T Lig olYT
o} & 33%= FEAH DAz dFsHth Ca
ARG 517 628mge = BT Y R F A
H&S R o1F 35%E FTEA AFS FHLE
AFstHeh A Ca wjdF2 B 192mgo|
T 99 Na Q3 FL 7619mgl & ¢F 19g9] 98-S
HEH P T o] F 91% 7} 28 v A g gt A
creatinine B 4.2 &}§ 995mg o] ¥ ¥ A IGF-1¢
F£5£& 1ml 7 112.7ngo] 1t} (Table 2).

Aol FUzolel a4

Agiet dE ZF 3 A5F L=
@A E Table 39 EASETH velst WH
A TdEgdE 9 FRAAE EAFT F
FEdHe FAFHT AFEH ol AF Hﬁ“v‘iw&a
5

o] FREY g AHAAE, THAL o

2% U TAF ez deych AR
9 9% £2F, 444 5%, 9% 4AL
9 Ca

% o9y HA%, 290 Ca WP =
‘%IEQ} _,,].‘_ ,\__E L}-E]—‘—J-E]- %U}H }dxfo

E5H AHE @ AT Cao] & 283 B IGF
13 g ARel gdzetes Fo JRA|AS B
AFA HFZe Fdmde oAl AT
Na A4#H%F o wdz) s A8e dede
+9 BAE HeFYa HFE9 Fd=ge 4
#Ado] YA ol H Zo] g AR L=
P dHete] #AS B Fo| YE BRY F

UEe YBBAT FE 4% JHES JEhs
W45 $84 NFos ¥ 4A¥E dua

% Ca, Na 4% 2 v d %, 282 1IGF1S 7HA %
G ©AE B9 Ao % obF 3 AL A (tep-
wise multiple rcgression analysis)& aFF Tl o
=4 234 FEA Ca o] iy AR 2dxe
#2149 ¢ W47 93, 7 HANE BMD Fe
mur—0.81881+4.005845)<IO4X FEA Ca H3F
(r=0.5192 p=0.0017) 2 2 VJEldch F2A AF

Table 3. Pearson correlation coefficients of age, body weight, fat mass, nutrient intakes, IGF-I and urinary
Ca and sodium excredon with bone mineral density(BMD)

BMD(g/an?)

Variables Lumbar spine Femoral neck

T T
Age(yr) —0.2092 —0.5098%
Body Weight(kg) 0.40267* 0.1199
% 1deal body weight 0.3103 ~0.0882
Body fat( %) 0.0598 —0.2171
Total energy expenditure(kcal/d) 0.1408%% 0.1067
Physical actvity(kcal/d) 0.0268** 0.0605
Total calorie intake(kcal/d) 0.10437% —0.0324
Protein intake(g/d) —0.0283%* —0.0997
Animal protein intake(g/d) 0.1871%" 0.3318%*
Ca intake(mg/d) —0.0177=* 0.2019
Animal Ca intake(mg/d) 0.1317 0.4458%"
Na intake(mg/d) —0.1255 —0.2590*
Serum IGF-I(ng/ml) 0.2138 0.33%4*
u-Na/creatinine( mrnole/mmolc) —0.0878%% —0.5499%
u-Ca/creatinine(mmole/mmole) —0.0288 —0.0871

r . coefficient
*p<(0.05 **p<(0.005
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HA% 2 4% 2832 IGF-1349] AAE Table
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Table 344 BajR)= upg) o] Aol EEA

2 Zoz BB LS Ca, B dal Na 43 &
g7 e A¥e FUEs foHd AL
HojFo] giE 739 TUR nel TUE7}0.84
o] 3}, 0.85~0.95A}0], 0.96g/cm2 o] e] Al T(ter-
dle)o.2 1ol Aasse Nwsgct oy 3
Rol HExgo] Fdn s UE AR U=} 0.96
g/em? o] Ael Fol A 744 ¥ krh(Table 5). 3o},
A%, o|FAF HEg, 7], ADFAF, 2

Table 4. Pearson correlation coefficients of aniamal protein and sodium intakes, urinary sodium, serum 1GF-

1 with animal calcum intake

Variables

Animal calcium intake

Animal protein intake(g/d)

Sodium intake(mg/d)

Urinary sodium/creatinine(mmole/mmole)
Serum IGF-I(ng/ml)

r r
0.4201 0,002+
—0.5716 0.005%*
—0.5750 0.0127
0.5395 0.000%**

r : coeffident p ! probability
*p<0.05 **p<(0.01 ***p<0.005

Table 5. Effects of age, anthropometry, physical activity, nutrient intake, urinary sodium and calcum cxcretions
on bone mineral density(BMD) of femoral neck!*

BMD of femoral neck

BMD(g/cm?) =<0.84 0.85—0.95 0.96=<
Parameters (16) (16) (15)
Age(yr) 451+ 0.69 42,91 0.61 43,4+ 0.97
Body Weight(kg) 57.7+ 1.86 56.5+1.21 59.91 1.74
% Ideal body weight 112.2+ 2.56 112.1+2.29 111.7+3.28
Height(cm) 159.1+ 0.96 155.94 1.40 159.2+ 1.46
Body Mass index(kg/cmz) 23.44+ 0.58 22,9+ 0.46 25.51 0.66
Body far( %) 30.6+0.73 31.1%+0.82 28,91 0.94
BMD Femur(g/cm?) 0.795% 0.01¢ 0.880 0.01" 1.084+ 0.022
BMD L;OL,(g/cm?) 1.187+ 0.02 1.252+ 0.02" 1.314+ 0.03%
Physical acavity(kcal/d) 752.9% 59.7 725.1+874 796.7+£77.2
Total calorie intake(kcal/d) 2122.1+ 8§59 2001.371.4 2056.4+95.2
Protein intake(g/d) 91.0% 5.04 79.8+£4.04 89.5+ 6.06
Animal protein intake(g/d) 24.9+ 2.90P 26.2+ .48 3571 4.01*
Ca intake(mg/d) 57131385 695.5£35.5 656.2+ 22.1
Ca muake(20s) (mg/d) 4958+ 56.2 575.6L£ 38.5 587.0£72.7
Serum IGF—I(ng/mD 9524 7.89°b 113.4+ 8.10%° 126.61+ 14.5%
u-Ca(mg/d) 184.1+20.0 218.1£19.5 1702+ 14.5
u-Na(mg/d) 8166+ 815.72 6661+ 564,720 5808+ 711.40

! Values are meanst S.E.

% Values are same row with different superscripts are significanty different(p<0.05) [rom

latter combination matches, the diffrences beiween means is not significant.
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Fig. 1. Usual calcium intake from animal sources in Fig. 2. Calcium intake from animal sources in the early
three groups different in bone mineral densitv period (age 20 to 29 vear) of lifc in three groups
(BMD) of the femoral neck. different in bone mincral densitv(BMD) of the
* Values with different superscripts are significa- fernoral neck.
ntly different(p<0.05) from each other. “Values with different superscripts are significan-

dv different(p<C0.05) from each other. If any
letter combination marches, the diffrences bet
ween means is not significant,

Urinary calcium(rog)

300 .

100 | -

0 0 5 10 15

Urinary sodium(g)
Fig. 3. Relationship between urinary sodium and calcium excretion(r=0.3608, p=0.012).
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