B EE B S 4(2) 1 114~123 1991
Kovean | Nutrition 24(2) © 114~—123, 1991

A e e

ZEH A FA A

The Effect of Aerobic Dancing and Ca Supplementation on Ca
Metabolism in Postmenopausal Women

Bae, Young Ran - Yu, Choon Hie
Kim, Yoo Lee* - Kim, Hyun Sook**
Department of Home Economics Education, Sangmyung Women's University
Department of Internal Medicine, Cha Women's Hospital*
Sporex Health Clinic**

ABSTRACT

This study was designed to investigate the effecls of aerobic dancing and/or Ca supplemen-
tation for six months on Ca metabolism in postmcnopausal women. The subjects were
healthy 29 women aged from 60 to 70 years old. They were divided into four groups : placebo
and Ca supplementation group with and without exercise. The amount of Ca supplemented
was 500mg a day. The frequency of doing exercise was three times a week and it took
40 minutes to complete once all the course of aerobic dancing programmed for old women.

The results were summarized as follows &

1) Bone density of the second lumbar spine and ward’s triangle measured after expedment
decreased significantly in control group as compared with pre-experimental level(P<0.05).
On the contrary, it showed a tendency to increase or maintained the pre-experimental level
afler experiment in other groups.

2) Urinary Ca/creatinine and P/creatinine ratios did not show any significant differences
among groups before and after experiment. Bul urinary Ca/creatinine ratio decreased signifi-
cantly in Ca group after experiment(P<{0.05).

3) Scrum Ca and P levels did not show any significant differences among groups before
and after experiment. But serum Ca level increased significantly in Ca group after experiment
(P<C0.05).

4) Serum PTH level also did not show any significant differences among groups before
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and after experiment. But serum calcitonin level decreased significantly in Ca group after

experiment(P<(0.05).

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

regular exercise and/or Ca supplementation in postmenopausal women having Korean usual

diets.

KEY WORDS : exercise * calcium * bone density.
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Table 1. Classification of the experimental groups
Group Experimental treatments Subject No.
Control placebo supplementation 7
Ex placebo supplementation and aerobic dancing 8
Ca Ca supplementation 7
Ex - Ca Ca supplementation and aerobic dancing 7
Table 2. Characteristics of the subjects in each group
Group Age(years) Height(cm) Weight(kg) BMI{kg/m?®)
Control 63.1+ 1.2" 152.7+2.2 551+27 25612
Ex 63.6X 1.3 153.0+ 1.0 60.41+ 2.6 25.8+0.9
Ca 64.1% 0.7 1526+ 1.9 594+ 2.2 255+ 0.9
Ex - Ca 60.7+ 0.7 153.4£2.2 58.6x3.1 24.8£0.8
1) Values are Mcanz SE.
Table 3. Intensity and time ol exercise
Periods of Warming-up exercise Main exercise Recovery exercise Total
exercise Hearr rate Time Hearr rate Time Hearr rate Time cxercise
{week) (beats/min)  (min)  (beats/min)  (min)  (bears/min) (min)  Time(min)
1— 8 71.2+ 32" 7 92.3+3.6 25 745+8.7 8 40
9—16 75.1£ 2.5 7 107.0£ 4.1 25 74.5£8.7 8 40
17—24 75225 7 125.0+ 2.8 25 743+ 3.7 3 40

1) Values are Mean SE.
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Fig. 1. Experimental design.
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Table 4. Mean daily nutrient intakes of the subjects in each group

Nutrient Control Ex Ca Ex - Ca
Energy(keal) 1780.5+ 832N 1693.2+71.0 17042+ 82.5 18%8.14+ 107.4

( 93.7)% ( 39.1) ( 89.7) ( 96.8)

Protein(g) 63.94 4.9 802+ 5.4 655+ 5.4 70.8+ 6.3
(106.5) (133.1) (108.8) (118.0)

Fat(g) 288+ 2.3 298+ 2.4 279+ 3.8 302+ 4.2

Carbohydrate(g) 992,34 15.7 275.8%11.5 292.7+ 1.0 315.81£21.9

vit A(IU) 5082.2£ 916.5 3366.4% 566.0 8482.9+499.2 5860.0+ 1144.1

Vit B;(mg) 1.1+ 0.2 INEN 1.2+ 0.2 L3+ 0.1
(110.0) (110.0) (120.0) (150.0)

Vit Bo(mg) 1.1 0.1 1.2+ 0.1 1.2+ 0.1 14+ 0.1
(91.7) (100.0) (100.0) (116.7)

Niacin(mg) 17.3% 2.0 248+ 2.1 21.9% 5.0 23.6% 3.0
(135.1) (186.9) (168.5) (181.5)

Vit C(mg) 60.0 10.1 66.5+ 7.7 754+ 12.1 77.3+14.6
(109.1) (120.6) (137.1) (140.6)

Fe(mg) 106+ 1.1 14.4+ 0.9 12.5% 1.0 154+ 13
(106.0) (144.0) (125.0) (154.0)

Cal{mg) 577.1£31.0 604.8+ 53.0 621.7+ 65.4 616.8+ 51.7
( 96.2) (100.8) (103.6) (102.8)

Total Ca(mg)? - - 1121.74 65.4 1116.8+ 51.7
(187.0) (186.1)

P(mg) 1285.8 % 64.9 155434 81.4 1046.5+ 68.8 1219.1+ 92.8
Dietarv Ca: P 1122 1122 1:1.7 1:2.0
Total Ca: P - - 1:09 1:1.1

1) Values are Mean# SE. 2) % ol Recommended Dietary Allowances for Koreans

8) Total Ca intake : total intake ol dietary Ca and supplemented Ca

4) Total Ca intake(dietary Ca+supplemented Ca) : P intake

N.S. ! Not significantly different between groups at @=0.05 level by Duncan’s multiple range test

o FEste] AL NET R FUdse
S AFHY 0%} 4F 5P = 3
TE Qi) YHBO %‘@%Z}Cﬂ] o) gt
o] & HolA okttt E3| Cag) A o|LLo] =
A%g ME 4 Qe dud) HAFE AP T
E {o)a17) glo] Aol ¢l YT BisE
e Hew Azt
2AHE B3 A% Ca¥ T ConuolF o A <37}
W AgolRont FAA g Ao]E Ve A
TE oYU, P HHEFE BE AFT A ¢
FAstgch 25 AA4E Bo 499 caip v
B 1 17~1:2284 BE AYPFRe] 2

i _>.L' r

o] 7} glith. A %‘%‘7 [Eds
mgs EE F9§ Car3d Ex- CaF el Ca A3
ZF2 HRFNA o v‘i'—ﬂl 500mgg vy g
ANS 2P Ca: PYEE 1:0.9~1: 1.1
2 vtk

2. $%o] FUES BEIAlel mA G

2 4¥82AFE A A )F 600 JHFo] 67120
A AP doj2d dA o] =3
5o A4S JAT 7 UL B FAd(Table
5, 6). 58 FUxS] A B4 TYAE

529 93(1L9)8 YEIqN UL A4

of ZHA T L% 500

fl

= 118 —



e -

e
Jow

LA - 4

ot
A

Table 5. Bone mineral density of the lumbar spine before and alter experimental treatment

Group L1 L2
Belore Alfter Before After
: (g/em?)

Control 0.78+ 0.051 N5 0.80% 0.04 0.871 0.06 0.81% 0.05%
Ex 0.77£0.05- 0.79+0.02 0.84+0.05 0.83+0.03
Ca 0.81£0.04 0.82+0.05 0.87X£0.04 0.84+£0.04

Ex - Ca 0.82+ 0.05 0.82+0.05 0.88+0.06 0.56%£0.06

Group L3 Lt

Before After Before After
(g/cmz)

Control 0.92+ 0.06 0.88+0.06 0.92X+0.05 0.93+% 0.07
Ex 0.87%+ 0.05 0.89+0.04 0.95+0.06 0.92+0.05
Ca 0.92+ 0.04 0.92+0.04 0.99+0.08 0.95+0.08

Ex - Ca 0.94% 0.07 0.94£0.06 0.92+ 0.07 0.921+0.06

1) Values arc Mean+ SE.
N.S.: Not significandy different between groups at a=0.05 level by Duncan’s multiple range test
* ! Significantly different as compared with pre-experimental value ar @=0.05 level by paired t-test

Table 6. Bone mineral density of the {emur before and after experimental treatment

. Femoral necck Ward’s triangle Trochanter

Group Before After Betore Afier Beforc After

(g/cm?)

Control  0.74£ 0.050N5  0.74£005  0.55+0.04  0.55+0.04*  0.68£0.05  0.67+ 0.05
Ex 0.74% 0.03 0.74+0.08 0.55+£0.03 0.56+0.03 0.66+ 0.01 0.66% 0.01
Ca 0.73+ 0.05 0.74£0.06 0.58+0.05 0.59+0.06 0.66£0.04 0.68£0.05

Ex - Ca 0.781+ 0.04 0.78+0.04 0.60+ 0.04 0.60£0.04 0.6840.03 0.69% 0.04

1) Values are Meant SE.
N.S. . Not significantly different between groups at ©=0.05 level by Duncan’s multiple range test
* 1 Significandy different as compared with pre-experimenial value at @=0.05 level by paired t-1est
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Table 7. Urinary Ca/creatinine and P/creatinine before and after experimental treaument

Urinary Ca/creatinine

Urinary P/crcatinine

Group ; -

Before After Before After
{mg/mg)

Control 021+t 0.0V 0.25% 0.06 0.23% 0.08 0.12+ 0.02*
Ex 0.27% 0.04 0.19+£0.08 0.25+0.05 0.13+£0.00
Ca 0.42+ 0.09 0.19+ 0.02% 0.23£0.05 0.15+0.02

Ex - Ca 0.28% 0.08 0.241+0.07 0.27+0.05 0.16+0.08

1) Values are Meanz SE.

N.S.

I Not significandy different between groups at =0.05 level by Duncan’s multiple range test

# ! Significantly different as compared with pre-experimental value at @=0.05 level by paired ttest

Table 8. Serurn PTH and calcitonin levels before and after experimental trearment

Serum PTH Serum caldtonin

Group Before After Before Alfter

(pg/ml)

Control 63.34 3.61'NS 80.6+ 8.1 9.04+1.182 8.87+£0.95*
Ex 67.4%+ 6.5 98.8+15.5 8.07+ 0.98% 7.61+ 1,372
Ca 65.0% 4.7 708+ 8.1 7.78+ 0.55% 5.92+ 0.08%*

Ex* Ca 7334 18.1 102.94£50.2 5.65+ 0.41° 9.40+ 0472

1) Values are Meant SE.

2) Values in the same column with different superscript letters arc significantly different at 0=0.05 level
by Duncan’s multiple range test.

N.S. . Not significantly different between groups at =0.05 level by Duncan’s multiple range test

* ! Significanty different as compared with pre-experimental value at a.=0.05 level by paired t-test
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Table 9. Serum Ca and P levels before and after experimental treatment

] Serum Ca Serum P
Group Before After Before After
(mg/dl)

Control 9.464 0.27NS 1023+ 0.58 1.51% 0.07 1.41+0.17
Ex 9.60+ 0.22 9.65+0.53 1.46+ 0.15 1.46+ 0.08
Ca 9.44+ 0.30 10.50£0.39* 1.49+£0.12 1.23£0.08

Ex - Ca 9.64+ 0.26 10.17+£0.82 1.69£0.18 1.49£0.18

1) Values are Meanz SE.

N.S. . Not significantly dilferent between groups at 0=0.05 level by Duncan’s multiple range test

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