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The Effect of Aerobic Dancing and Ca Supplementation
on Lipid Metabolism in Postmenopausal Women
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{Abstract)

This study was designed to investigate the effects of aerobic dancing andjor Ca
supplementation for six months on lipid metabolism and blood pressure in
postmenopausal 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 each time, it took 40 minutes
to complete all the course of aerobic dancing programmed for old women. During the
experimental period, the subjects ate their usual diets and the use of drugs as well
as additional exercise was prohibited.

The results were summarized as follows.

1. Percent body fat and BMI were significantly decreased and the body weight tended
to decrease due to aerobic dancing.

2. Serum lipids content tended to show only a slihgt changes due to Ca
supplementation; serum triglyceride, total-chol, LDL-chol, FFA content tended to
decrease but serum HDL-chol/LDL-cho} ratio tended to increase after the experiment
in Ca group. On the contrary, serum lipids level was not changed by exercise.

3. Blood pressure did not show any significant changes by Ca supplementation and/

Yol ERL 1980%hdE Emi (i3 Uwh) AgdHld ost ATHULS.



2 HErrgsta«) - AI29d 13 1991

or exercise for 6 months in old .women.

4. Serum Ca level of Ca group was significantly increased after experiment in Ca

group (P0.05) but not in Ex-Ca group.

In summarization, it appeared that the aerobic dancing was a definite way to reduce
percent body fat and BMI in postmenopausal women. On the other hand, Ca
supplementation seemed to be able to induce favorable changes in serum lipids.
However, any synergistic metabolic effects of exercise and Ca supplementation was
not seen in this study. Further study is needed to elucidate the relationship between
exercise and/or Ca supplementation and the changes in blood lipids profile as well as

blood pressure more clearly.
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Table 1. Classification of the experimental groups

Group Experimental treatments Subject No.
Control Placebo supplementation 7

Ex Placebo suppiementation and acrobic dancing 8

Ca Ca supplementation 7
Ex.Ca Ca supplementation and aerobic dancing 7
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Figure 1. Experimental design
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Table 2. Intensity and time of exercise
Pzniods of Warming-up exercise Main exercise Recovery exercise Total

=xercise Heart rate Time Heart rate Time Heart rate Time exercise
‘week) (beats /min)  (min) {beats / min)  (min) (beats / min)  (min) Time (min)
1-8 712 £ 32" 7 23+ 36 25 743+ 37 8 40
9-16 731 £ 25 7 1070 £ 4.1 25 743 £ 37 8 40
17-24 752 £ 25 7 1230+ 2.8 25 743 +£ 37 8 40

1: Values are Mean + SE.

Table 3. Characteristics of the subjects in each group

Basal blood pressure

Group Age(years) Height(cm) Weight(kg) BMI(kg / m') SBP (mmHg)  DBP (mmHg)
Control 63.1 £ 1298 1527 + 2288 551 £ 27N 236 + 1.28% 1214 £ 51%% 814 1 14Ns
Ex 636 + 1.3 1630 £ 1.0 604 + 2.6 258 + 09 1238 £ 78 775+ 31
Ca 64.1 £ 07 1526 £ 1.9 594 +22 255+ 09 120.0 + 6.9 771+ 36
Ex - Ca 60.7 £ 0.7 1634 + 22 586 £ 3.1 248 £ 08 1300 + 10.7 729 + 29

1) Values are Mean + SE.
2) Systolic blood pressure
3) Diastolic blood pressure

N.S. I Not significantly different between groups at @=005 level by Duncan’s multiple range test
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Table 4-1. Mean daily nutrient intakes of the subjects in each group

Nutrient Control Ex Ca Ex - Ca
Energy (kcal) 1780.5 4 83.2U8s 16932 + 71.0ns 1704.2 £ 8258 1838.1 £ 10748
(93.7)? (89.1) (89.7) (96.8)
Protein(g) 639+ 49 802 £ 54 65.3 + 54 708 £ 6.3
(106.5) (133.7) (108.8) (118.0)
Fat(g) 282 +23 298 +24 279+ 133 302 +42
Carbohydrate(g) 2923 £ 15.7 27138 £ 115 292.7 £ 130 3158 £ 219
Vit A(LU)? 5032.2 + 9165 3366.4 % 566.0 34829 + 499.2 5860.0 £ 1144.1
Vit By(mg) 1.1 +02 1.1+01 12+02 1.3+01
(110.0) (110.0) (120.0) (130.0)
Vit By(mg) 1.1 +01 1.2+01 12+01 14+01
(91.7) (100.0) - (100.0) (116.7)
Niacin(mg) 173+ 20 243+21 219 +£ 30 236 £ 30
(133.1) . (186.9) (1685) (18L5)
Vit C(mg) 60.0 + 10.1 663+ 7.7 754 + 121 773 £ 146
(109.1) (120.6) (137.1) (140.6)
Fe(mg) 106 +1.1 144 £ 09 125+ 10 154 £ 1.3
(106.0) (144.0) (125.0) (154.0)
Ca(mg) 577.1 + 310 604.8 £+ 53.0 621.7 £+ 654 616.8 £ 51.7
(96.2) (100.8) (103.6) (102.8)
Total Ca®(mg) - - 1121.7 + 654 1116.8 £ 51.7
' (187.0) (186.1)
P(mg) 12838 + 64.9 1334.3 + 814 1046.5 + 68.8 1219.1 + 92.8

1) Values are Mean + SE,

2) % of Recommended Dietary Allowances for Koreans

3) The sum of retinol and B-carotene:Vit A 1 LU=0.348 retinol=0.6:8 B -carotene
4) Total Ca intake:total intake of dietary Ca and supplemented Ca

N.5.% Not significantly different between groups at a=0.05 level by Duncan’s multiple range test
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Table 4-2. Mean daily fat intake from animal and vegetable sources

(g / day)
Group Total fat Animal fat Vegeuable fat
Control 28.8 & 2.3°Ns 10.5 £ 0988 182 £ 1.78s
Ex 298 + 24 94+ 14 204 £22
Ca 279 +33 104 + 14 175 £ 29
Ex - Ca 302+42 139 + 33 187+ 23

1) Values are Mean + SE.

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

Table 4-3. Mean percent of calorie supplied by carbohydrate, protein and fat in total
daily calorie intake

Group Calorie intake{keal / day) Catbohydrate(%) Protein{%) Fat(%)

Control 1780.5 61.5 135 136
Ex 16932 65.0 188 16.2
Ca 1704.2 69.2 . 151 157

Ex+Ca 1838.1 68.4 138 17.8
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Table 5. Body weight, Percent body fat and BMI before and after experimental treatment

Group Body weight(kg) Percent body fat(%) BMI(kg / m')
Before After Before After Before After
Control 55.1 + 2.7°N8 541 + 28NS 310+ 19%s 2664 254 236 £ 128 233 + L3NS
Ex 60.4 + 2.6 589+27 366 £ 2.1 31.3+19° 258 + 0.9 251+ 09*
Ca 594 + 22 592+ 27 323128 30526 255+ 09 254 + 09
Ex: Ca 586 + 31 H49+15 293+ 25" 248 £ 08 240 £ 08*

56.7 £ 32

1) Values are Mean + SE.

N.S. : Not significantly different between groups at @=0,05 level by Duncan’s multiple range test

+ : Significantly different as compared with pre-experimental value at =005 level by paired t-test
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Table 6. Serum lipids levels before and after experimental treatment

Cholesterol
Group Triglyceride (mg / dI) Total-C(mg / dI) HDL-C(%)
Before After Before After Before After
Control 1014 & 104%® 103.3 & 19.5° 2189 + 13.3¥ 2119 & 189n8s 373+ 2388 35.4 £ 168
Ex 118.0 £ 12.8° 1229 + 17.7% 2050+ 74 2034 £ 11.2 3H4+22 316+ 19*
Ca 2763 + 91.8* 207.7 £ 58.2* 199.1 £ 167 1879 + 13.6 304 £30 297+ 23
Ex - Ca 1399 £ 24.3° 1107 + 13.0* 2123 £ 80 209.0 £ 11.0 33935 322+14
LDL-C(%) HDL-C/LDL-C FFA(mEq /1)
Before After Before After Before After
507 & 258 521 &+ 1.68% 076 £ 0178 (.69 £ 0.148s 688.8 £ S9.08s  647.1 & 76.68
51.3+ 21 511 +17 071 £ 017 0.63 + 0.14 6488 + 45.2 572.5 £ 68.0
559 + 31 485+ 30 057 + 0.22 063 +£ 017 6389 % 654 5400 £ 259
527+ 29 519+ 21 0.69 £ 0.33 063 £ 0.11 697.1 &+ 67.5 7714 £ 1168 -

1) Values are Mean + SE.

2) Values in the same column with different superscript lerters are significantly different at @=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

: Significantly different as compared with pre-experimental value at @==0.05 level by paired t-test
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Table 7. Changes of blood pressure during experimental period

Periods Before
(month)

1 2

experiment

. Cotrol

12375 £ 7.78 130.00 £+ 7.07 138.75 £ 7.89
120.00 £ 6.90 130.00 + 873 -+ 132.86 + 7.78
Ex - Ca 13000 £ 1069  127.14 + 969 14143 £ 10.33

12143 + 5.08"°N5 12857 4 59585 12857 + 508N 127.14 + 6.44

137.14 £ 12,67

3 4 5 6
12857 £ 9.11NS 12143 829 131.43 + 4.5¢
13250 £ 250 13000 £ 655 12625+ 498  123.75 + 49
13286 £+ 747 12714+ 808 11857 +£7.05 13143+ 6.7(

Control 8143 1 14388

7750 £ 313 7125 + 227 82.50 £ 3.66
77.14 £+ 360 75.71 £ 5.71 8143 + 5.08
Ex - Ca 72.86 + 2.869 75.71 + 481

80.00 £ 3098 80.00 £ 3.738s

7750 + 1.64 77.50 4 3.66 7705 £ 2.50 80.00 & 2.67
80.00 &+ 3.09 75.71 £ 297 75.71 + 2.97 81.43 + 3.4
85.71 + 8.69 87.14 + 747 85.71 + 7.51 82.86 + 6.8(

~

88.57 £ 5.533

Values are Mean 4 SE,

N.S. 2 Not significantly 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 t-test

140.00 + 1363  132.86 + 12.67 132.86 £ 10.}
75.71 £ 297V 77.14 £ 42INS 8143 4 34085 8571 + 2.0¢
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Table 8. Serum Ca levels before and after
experimental treatment (mg/di)

Group Before After
Control 946 + 027N 10.23 + 0.58%5
Ex 9.60 + 0.22 9.65 £ 0.33
Ca 944 + 030 10.50 £ 0.39*
-Ex + Ca 9.64 + 0.26 10.17 £ 0.82

1) Values are Mean + SE.
N.S. I Not significantly different between groups at

2a=0,05 level by Duncan’s multiple range test
* Significantly different compared with pre-

experimental value at a=0.05 level by paired t-test
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