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=ABSTRACT=

This sudy was to investigate the effect of calcium supplementation on the reduction of blood
pressure in normotensive young adults. Fortyseven healthy college students(23 male and 24
female) were divided into Ca and placebo groups, ard were orally given with calcium(1g/day,
2.5g as CaCOs) and placebo, respectively, for 20 weeks. Blood pressure was measured by Koroto-
koff method in seated position every two weeks. Average daily dietry calcium intakes of the
subjects were 626-643mg in men and 513-552mg in women. Average initial level of serum calciurr
of the subjects belonged to normal range.

1. Both systolic and diastolic blood pressure(SBP znd DBP) of Ca group showed significant
continuously decreasing tendency from 6~8 weeks until final 20 weeks of the supplementation
in both men and women. But placebo groups did not. Comparing with the basal value, reduction
of SBP and DBP after 20 weeks were 6.53+4.30% (89mmHg) and 8.10+3.30% (7.4mmHg) in
men, and 6.564+2.41% (8.1mmHg) and 7.33+3.75% (5.2mmHg) in women. The blood pressure
lowering effect of calcium supplementation seemed to be greater in the subjects with higher
basal SBP.

2. Serum calcium was significantly increased by calcium supplementation in both men and
women, and showed significant negative correlation with SBP(r=—.213) and DBP(r= — 301
in women. Serum Ca/Mg ratio of Ca group was also elevated and showed significant negative
correlation with SBP(r=—.174) and DBP(r=—.194) in total subjects.

3. Urinary excretion of Na did not show any significant changes by calcium supplementation
in both men and women and showed no correlations with blood pressures.
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Table 1. Baseline data of all subjects

4. 4F 43 A" =4}

AE AFH A AR 492719 21 24413
7199-E ol 83ta] A 3¢zt AFE AHFE =4
B3R} 222 7158A st Yade HHS
o &2 den J)EAde 2R 37 &
FE AAEA 7153} E Ak FIE Z A
Fo EE5FS FHoE §4¢ O HF 24
EE® o] &3t A L AR FUdro] 4HFS
AEshch

5 BAAE

BEE 4Y 2052 Y87 Han ¥F 9
g T g9t Wsle Vx QYe NFee
3l EE2 FA Bhon] ¥t wiste] Rt
3t Wiste HEFTY 2ole #9942 paired

+= unpaired student t-test2 43 Qo 28
57 4 BA= pearson’s correlation coeffi-
cient(r) 2 ol g F94 A5 L 53 Hrtst
Ak

A 9 DE

1) oz 71z 7

W3Rt A%, AF 2 712 YL Table 13
#on o] ZAHXEL Ca® placebo? 7t -9

Measurement Men Women

Ca Placebo Ca Placebo

(n=12) (n=11) (n=12) (n=12)

Age(yr) 248420 24.2+42.0 228+16 22.6+2.2
Weight(kg) 61.0+4.0 61.7+34 52.94+6.2 50.9+4.3
Height(cm) 171.2+3.6 170.9+4.2 158.1+-3.2 159.6+4.3
Body mass index* 206+1.2 21.2+09 210423 20.0+1.7
SBP(mmHg)® 130.8+83 131.2+8.3 1229451 123.0+6.5
DBP(mmHg)® 88.1+4.2 87.1+4.1 829+26 82.6+35

Values were Mean+SD. ]
“Body mass index=weight, kg/height, m

*Systolic and diastolic blood pressure in seated postion.
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oA $27), o]g7] o] BF 65 FHEH
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Table 2. Mean daily intakes of some nutrients at basal and final studying periods

Nutrient Treatment Men Women
group Basal Final Basal Final

Energy Ca 2138.2+418.2 2137.7+339.4 1718.8+382.1 1753.1+-308.0
(kcal) Placebo 2192.0+229.1 2227.4+239.6 1608.3+-243.9 1667.6+316.0
Protein Ca 82.1+ 19.6 819+ 253 65.3+ 158 674+ 223
(g Placebo 83.1+ 194 85.0+ 188 72.1+ 263 700+ 156
Fat Ca 427+ 314 440+ 21.6 40.1+ 15.7 423+ 14.6
(g Placebo 36.8+ 16.2 394+ 14.8 36.0+ 15.0 388+ 139
Calcium Ca 625.7+244.4 631.1+211.1 542.1+2274 513.3+178.0
(mg) Placebo 632.3+196.2 635.5+-149.4 535.2+225.3 551.9+202.9
Phosphorus  Ca 780.6+211.5 792.94+-391.0 578.8+168.2 611.94-160.7
(mg) Placebo 625.8+257.0 651.5+283.9 656.0+279.6 621.3+2419

Values were Mean+SD.
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Table 4. Change of serum Ca, Mg, Ca/Mg ratio, and albumin levels during calcium supplementation

Women

Men

Supplementing preiod, week

Treatment
group

Serum

20
10.08+-0.84

Supplementing period, week

20
10.49+0.63™
9.50+048
2.61+021
0.62+0.22

Index

9.85+1.30"
9.29+1.29
2.51+0.35
248+0.3

10.28+1.32™

9.05+1.08
9.22+1.57
247+0.14
245+0.24

9.16+0.71
947+1.05
2.51+0.21
2.68+0.16

Ca

Ca
(mg/100mé)

9.41+0.46
248+0.20
243+0.17

9.58+0.97

Placebo
Ca

2.76+0.19°
2.72+0.30

Mg

(mg/100m2)

Placebo

4.11+0.56™
3.89+0.28
4.77+0.24
4.75+045

3974052
3.78+0.55
4.87+0.64
4.82+0.79

3.69+0.51

4.03+0.39
3.59+048
4.90+0.31
4.90+0.30

3.74+0.50
3.57+0.57
5.15+1.03
5.13+147

3.68+049
3.55+049
5.02+045
4994048

Ca/Mg Ratio Ca

3.77+0.53
4.74+0.33
4.80+0.70

Placebo
Ca

Albumin

Placebo

(g /100m)

O EEREC T

Table 5. Correlation coefficinets, r between blood
pressure and serum Ca and Ca/Mg ratio

Blood Serum Serum

Pressure Ca Ca/Mg
Men SBP —.100 —.152
(n=23) DBP -.099 —.039
Women SBP —.213* —.065
(n=24) DBP —.301*** —.135
Total SBP —.069 —.174**
(n=47) DBP —.119 —.194**

<1 **p<05 ***p<02

<3
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19 o ZEL 8FEU¢ FHA #F7] el 10
mmHg ol Z4F tigdate] vgo] B4 LA
A% 19% oo} YA FSole 4% H
At} Johnson §9 AFANHE? mYEAA B4
427] ¥gto] 13mmHg #4% ¥HA A4 g
2S¢ o489 BAE HolA gt 3k

Joct Aogm &
o H

oy

4) ¥A Z¢, vtdlg, ZE/Atads HE

Azte] €3 F 24, vtavlg, Zs/ot2dle
g B 4RY FEe Ty BE TH weE W
3= Table 48 20k 712 ¥H ZH 529 ¥
o) F =5 9.05~947mg/100mé FH = A &
o]® 2:A% A9 ¥ = 9.78mg/100mé, 715 ¥
10.2mg,/100me Rtk kA wskou A4 HH(9.02~
11.0mg,/100mé) 2" ol &8k o] FE=E ZF B3
e} kel S 205 ¥ 10.49mg/100mé 2 A Al
Z7tel g on(p<00l) HAE 205 F 10.08mg/
100m:2 F7AHHp<05). F placeboT S EF
Fo A F7HE HoA ¥Ho 2N AEY BT
FFe] ¥ AF ¥ SRS ¢ 5 dTh
A AH7el 23X CaTH placeboT S T3
¥otn €93 ZHFE Y FRASFE T AR
(Table 5) A olA] 27]) DL o]47] o] BF
$9)4dq 29 ABE BYHFEY], r=—.213,
p<l:olgt7], r=—.301, p<02). o Zd= ¥F

*p< 05, **P<01, **P<_ 001, comparing with basal value(0 week)

Values were Mean+SD.
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o

Table 6. Change of urinary sodium excretion by calcium supplementation

supplementing period, week

Urinary Treatment Men Women
Na Group 0 20 0 20
Na, mEq/day Ca 221.7+67.2 24344472 181.7+56.5 185.4+504
(n=8) {n=8) (n=9) (n=9)
Placebo 231.6+77.0 241.8+63.7 180.2+63.5 181.8+80.0
(n=8) {n=8) (n=9) (n=9)
Na, Ca 4.45+1.50 4.66+0.91 4.30+141 4.60+2.10
g/g creatinine Placebo 4.60+1.67 4.75+1.31 4.48+1.65 4.56+1.76

Values were Mean+SD
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mEq®l2, dAE= Cadol 181.7+565mEq, pla-
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AATE o]F L& AYPwdel 2ol £33 NadAF
o] ¥ Aol7} giSE AlAlRTE =% Nawjdae
A 2 Fd g2} 250.3+ 107.0mEq, =7+ 183.3+ 83.
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o)At APx7)e} B9 HA} YFHFo HA}
o]7} IS 22 (Table 2) 4]o] Nad# Fo] vl
sicka 7+ e o B dAPdMe Zed BF
FFol = F Nawjide) H JFE oA gL
Aoz Alsdr) &3 Hoe JeEhx] ¢kgtorn
F57] == o]¢h7] b} Na A 23 a4 &
ot A HF {3 FAUAZ JeRtA

23kt

AEHoz &g 4F st Fgeln I3
ke Zte 200 HolA 1Y 19 9 BE EF
e #43 dge At ol Y
29 #e ke Fg/oive ved 45 @
do] Qe X 31 = F NavidZFde ol
veRtA] skt

29 U =

Zgo BE 437 € A3l vie AWE
Gotr 7] et g 20~26419 AN g 712
178 et 473 (g 239, o 248) & dide s
9y z12 Zs B3 7 (Caw) T placebo? 2.2
ol 2075 1Y 19 o Cal(CaCOs: 259 ) EE
placeboE FIsle e WF 2 A Ca, Mg
F&, =F Naid & AT die oS3 2o

qAAES] A, JF, A%, body mass index®
Ca@# placebot 7tell H9]A@Q zho)7} giglch
A& 3939 2423 FFEE o] &% 2ol HF
ZAL A3 AE 279 B719 1Y HAE T A
FH#Ze& 2= Catol 22} 626,631mg, placebod &
632,636mgol 2.7, iz} Cad 542513mg, pla-
ceboT & 535552mg0. 24 A AY 7|7t A
H| g FFolde, Ca placebo 7o #9
3 z-0]7} g%t T3 o5 FH TF TR
P SE A HYol &kt

1. ¢ placebodlAME & HE S ot
CaTolAl= foFog Ayt 712 ga
HnEHe o i RN ZeEE 6~8FF
28 3:%7] 2 o]¢h7] Eto] 7A37] AlFsly
AY v-AT 205712 A& Hstch 2057 ¥
st A8t Axe £57] ol P 4 7]z
¢t 6.53% (8.9mmHg), 6.55% (8.1mmHg), <€
7] ¥¢he 8.10% (7.4mmHg), 7.33% (6.2mmHg) &
24 ¥4 Atelee dxle]7} glth o1F +£37]
71% ¥ <ol 135~139mmHgel ¥ Cat (&=} 31,
o2 13)E ££7] 2 ojet7] g A A=t
205 3ol 22+ 12.67% (18.9mmHg), 10.71% (9.63
mmHg) 24 3% 7] ¥<tol 135mmHg vI#<! Ca
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