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Comparison of Body Fat Metabolism in Middle-aged Women
Depending Upon Swimming Practice
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ABSTRACT

The present study examined the effects of swimming on some plasma parameters of lipid
metabolism in the middle-aged women. The control group(C) was the women who lived
without any intentional physical exercise, and the first experimental group(S | ) and the second
experimental group(S1 ) had gone swimming everyday at least one hour for 3 —6 months, and
more than one year, respectively. The results obtained were summarized as follows: 1) Energy
and nutrient intakes of the three groups were not different, but the body fat(%) of two ex-
perimental groups(S 1, ST) was significantly lower than that of control. 2) Total cholesterol
and HDL-cholesterol in plasma were not significantly changed by swimming and swimming
period. However, total lipids and LDL-cholesterol were significantly lower in the two ex-
perimental groups than in control. 3) The level of plasma triglycerides of SI was not different
from the control, but SII showed significantly lower triglycerides. 4) Acid-soluble acylcarnitine
and B-hydroxybutyrate concentration in plasma were significantly greater in SII than in control.
These results suggest that regular swimming in a longer period might help to protect the risk
of obesity and cardiovascular disease by modulating lipid metabolism.

KEY WORDS : swimming - lipid metabolism - body fat(%) - carnitine - f-hydroxybuty rate.
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Table 1. Anthropometric parameters of the control and swimming groups

Swimming groups

Variable CNn=12) S19%n=12) ST”7(n=14)

Age(year) 37.7 + 0.8 395 + 1.3 40.6 + 1.4°

Weight(kg) 56.9 + 1.6° 55.3 + 1.3° 546 + 1.2°

Height(cm) 156.8 + 1.4° 1584 £ 1.7° 1585 + 1.0°

BMPP(kg/m*) 23.8 + 0.6° 221 + 06 21.9 £+ 0.5°

MUAC"(cm) 28.3 + 0.6° 27.9 + 0.5° 269 + 0.5°
1) Mean=+SE

2) Different superscripts in the same row indicate significant differences(p < 0.05) between groups

by Duncan's multiple comparision test
3) Body mass index
4) Mid-upper-arm-circumference
5) Control group
6) 3 - 6 monthes exercising group
7) 1 year and over exercising group
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Table 2. Average nutrient intake per subject per day
Swimming groups

Variable C*(n=12) S 1¥n=12) ST (n=14)
Energy(Kcal) 1765.65 + 96" 194563 + 72 1955.90 + 116 ™2
Carbohydrates(g) 318.22 + 13.9 354.92 + 129 324.92 £+ 19.6™
Fiber(g) 8.64 + 0.5 842 + 05 9.06 + 1.1
Protein(g) 7353 + 7.5 71.81 £ 4.7 788 + 53™
Total fat(g) 2633 £ 2.9 28.75 + 2.8 3651 + 5.1
Cholesterol(mg) 118.35 + 25.3 121.81 + 344 137.68 + 246"

1) Mean + SE

2) NS : Not significant at p < 0.05 by Duncan's multiple comparision test

3) Control group
4) 3 -6 monthes exercising group
5) 1 year and over exercising group

Table 3. Body fat content of the control and swimming groups by using Fatness Analyzer

Swimming groups

Variable C(n=12) ST%n=12) ST7(n=14)
Body Fat(%) 335 + 1.2 28.8 + 0.8° 284 + 0.8°
Fat Weight(kg) 19.6 + 1.1° 16.0 + 0.7° 155 + 0.7°
Lean Body Mass(kg) 385 £ 1.0° 393 + 0.8° 385 +1.0°
Total body water(L) 28.1 £ 0.7° 28.7 + 0.6° 28.6 + 0.6°
1) Mean+SE
2) Different superscripts in the same row indicate significant differences(p < 0.05) hetween groups
by Duncan's multiple comparision test
3) Control group
4) 3 - 6 monthes exercising group
5) 1 year and over exercising group
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Table 4. Correlation coefficients of BMI and body fat contents in different exercising groups

Body fat(%) LBM?(kg) ASAC®(pmol/L) BHB(zmol/L)
o 0.721** 0.563 -0.165 0.157
BMI®  ST° 0.221 0.632* -0.526 0.534
si” 0.279 0.676** -0.664* -0.597*
*p < 0.05, **p < 0.01, *+k < 0.001 Otherwise, coefficients are not significant
1) Body mass index 2) Lean body mass 3) Acid-soluble acylcarnitine
4) B-Hydroxybutyrate 5) Control group 6) 3 - 6 monthes exercising group

7) 1 year and over exercising group

Table 5. Plasma lipids and lipoprotein concentrations in subjects

Swimming Groups

Variable C¥(n=12) S17(n=12) ST'(n=14)
TLY(mg/dl) 530.41 + 425 390.54 + 33.8° 376.83 £+ 33.4°
TG (mg/dI) 99.71 + 11.9° 93.63 = 6.0" 7472 £ 2.7°
TCY(mg/dI) 16445 + 84° 16433 £ 9.2° 142,63 &+ 10.4°
HDL-C¥(mg/dl) 64.12 £ 5.1° 65.19 = 3.4° 68.68 = 7.2°
LDL-C"(mg/dl) 10029 + 7.5 8632 + 9.4° 8422 + 7.2°
LDL/HDLU(mg/d) 190 + 0.17° 144 + 0.20° 142 + 020

1) Means+SE
2) Different superscripts in the same row indicate significant differences(p < 0.05) between groups by Duncan’s multiple
comparision test

3) Total lipids 4) Triglycerids 5) Total cholesterol

6) High density lipoprotein cholesterol

7) Low density lipoprotein cholesterol

8) Control group 9) 3 - 6 monthes exercising group
10) 1 year and over exercising group
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Table 6. Plasma carnitine and B-hydroxybutyrate concentration in the subjects

Swimming Groups

Variables C¥n=12) S17(n=12) ST '(n=14)

NECP(pmol/L) 4143 £ 2.1 38.44 + 1.7° 39.54 + 2.4°

ASAC®(umol/L) 6.12 + 1.2° 1022 + 2.3* 15.76 + 3.9°

AIAC (umol/L) 2.52 + 0.5° 373 £ 08 2.83 + 0.6°

TCNE®(umol/L) 51.33 + 2.2° 51.99 + 3.9° 54.53 + 4.2°

BHB (umol/L) 20.38 £ 2.9° 3503 + 7.1% 48.12 + 6.3°
1) Mean+SE

2) Different superscripts in the same. row indicate significant differences(p < 0.05) among groups by Duncan's multiple

comparision test
3) Nonesterified carnitine
5) Acid-insoluble acylcarnitine
8) Control group

6) Total carnitine

9) 3 — 6 monthes exercising group

4) Acid-soluble acylcarnitine

7) B-Hydroxybutyrate
10) 1 year and over exercising group
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