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Effect of Eight—Week Swimming Training on Body Composition,
Aerobic Work Capacity and Serum Lipids of Middle—-Aged Women

Taiko FUKASHIRO™ and Yoriko AToMI ™ *

Abstract

Epidemiologic studies have demonstrated an inverse correlation between HDL-—
cholesterol and the incidence of coronary artery disease. On the other hand physically ac-
tive individuals tend to have higher HDL levels than sedentary people. We examined the
effect of eight—week swimming training on the body composition, aerobic work capacity
and serum lipids and lipoproteins of ten middle—aged women whose physical activity level
was relatively high. )

A training effect was documented by a significant increase in VO;max from 31.6 to
38.6 ml/kg/min. Although their VO,max before training was slightly higher than that of
the sedentary women of an age, 20 per cent increase in VOymax indicated the middle—
aged women’s high trainability. Significant correlation coefficient (r = 0.699) was found
between the increase in VO2max and the frequency of the training. There was also a signi-
ficant decrease in the lipids in the 8 —fraction of the lipoprotein distribution from 55.0 to
49.4%. However, there was no significant change in body composition, serum total—
cholesterol, free—cholesterol, HDL—cholesterol, triglycerides, @ —and pre— B fractions,
although the values of free—cholesterol and triglycerides decreased. Though in this study
swimming training did not elevate HDL—cholesterol level, because of the slightly low to-
tal—cholesterol and slightly high HDL—cholesterol levels, total-/HDL—cholesterol ratio
was smaller than that of the sedentary before training. So it was suggested that their phys-
ically active life style before training might have already affected not only their aerobic
work capacity but also their total--/HDL —cholesterol ratio.
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Table 1. Swimming distance and frequency of training

Subject  Ageyrs g R or 8 weeke e meek  per day i
A 31 17425 26 3.25 670
B 37 15295 22 2.75 695
C 38 30050 32 4.00 939
D 39 11900 19 2.375 626
E 40 19400 18 2.25 1078
K 40 27300 37 4.625 738
G 41 15850 20 2.50 793
H 42 15900 24 3.00 829
I 51 37025 42 5.25 882
J 54 15600 21 2.625 743 /
Mean + SD  41.3%6.7 2097517523 26.1+7.8 3.26%£0.97 799+ 130
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Table 2. Body composition before and after 8-week training
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Table 3. {/ozmax before and after 8-week swimming training

VO, max (1/min)

per body- weight (ml/kg-min)

per LBM (ml/kg-min)

e:before training

Subject ;
: before after diff. before after diff. before after diff.
A 1.79 1.8% +0.09 38.4 41.5 + 3.1 47.4 50.7 + 3.3
B 1.75% 2.17 +0).42 34.4 44 .2 + 9.8 42.3 55.6 +13.3
Y 1.42 1.99 +0.57 28.7 39.0 +10.3 35.0 48.0 +13.0
D 1.59 1.75 +0.16 28.1 31.1 + 3.0 39.5 44 .7 + 5.2
E 1.68 1.66 —0.02 30.9 30.7 - 0.2 40.1 39.2 — 0.9
I 1.64 2.17 +0.53 36.9 48.7 +11.8 46.3 58.7 +12.4
G 2.01 2.50 +0.49 30.9 37.8 + 6.9 47.9 54.1 + 6.2
H 1.53 1.96 +0.43 29.0 37.7 + 8.7 38.7 47.0 + 8.3
I 1.43 1.86 +0.43 32.0 42.4 +10.4 41.8 56.0 +14.2
J 1.25 1.53 +0.28 26.5 32.4 + 5.9 34.3 42.0 + 7.7
Mean+SD 1.61+0.22 1.95+0.28 * 31.6£3.9 38.6£5.9 * ok 41.3+4.6 49.6+6.2 * %k %
* ! significant (p<0.05), * * : significant (p<C0.01), * * * : significant (p<0.005)
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Fig. 1 Change of Vozmax due to 8—week training in reference to age

30

Age ( yrs)

40

50

60



FAC, BRR DRI M V- 2 v SRS T O B, AR, MG

BEHLZV—RLFOFEY (——) L0
BWLAVIZHY, HIbT7 NS SICEEIMN 2L
FOFY (e ) ENLEOBLANIH 57
EMEHENT, 8O ML —= v % (O,
EEIEBHH L LFOLANVERBLZ, 5H7 A i
ELR M=V Effo TV ARFOLAAY

(=== ) WELTWAI EATREN TV,
BREEZRD, Py JHidbEV

VOzmax 3 LT/ w) T &k, bPL—=>
FURIDAA LA 7 — MIZB T B S ERIEE % SOk
LTWhbDEEZ LMD,

K23 bb—=r Z7OHE E VOomax (AE
40) ORI LEDEFRERTODOTH LA,
FHORBIZIEr =0.699 & 5 % KHETHE L MBS
BB o R,
VOzmax D UK E , HIGEAELE L —
SV T RERLUEIZIOMEL Lo gLz o

L=V HEDZWEITE

EHNEH ST,
RADOIEEL L TL00m 7 O~ v D ¥ 14 2% il
EL, Thk& VOzmax OBFRE ML —= v FH
BILOWTHELADOPK I ThHb, PL—=v
I L 5T VOmax &9 4 L% b ICHEADD
LA, HHREH, 10281280
VOzmax 25 % N ZN8.7, 10.4nl/kg - 5F D HEIZ
L, #4001 FEEEEHLOK L, #
MEA, DD2&IIHBVTid VOzmax DHENE
#%3.1, 3.0mé/kg- s EHAEH, 1D3IHD1E
FEIZT E L oild b bd, 74 LADOEH
M2aEREL, BREA, DICBWTIEAKE
WOREFKLIYVKED /2 EITRIES N, —
i, HHE ] TIE VOsmax DRENNES.9mé/ kg 12
LT A LAOEHEIMREICE LT, Bl
FYEEERE ) OB EASKIKD N7 3 —< 7 AlH
FORBENTW R D57,

10 } . ° ¢
E I [ )
£
g t ®
E 5L
] I
E
£ .
g L r=0.699(p<0.05 )
0 L]
,#,pl 'l 1 ' 1 1
2 3 4 5 6

Frequency of Training ( no./week )

Fig. 2 Relation between frequency of training and change of Vozmax



NN PN R

#£2%, 1987

e :before training

c 10}

S

3 1t ° .

0

(9}

e 12}

o

53 H

T3t 1

O
J 4

I :

—

15t ) o :after training
A

1 1 i 1 1 1
25 30 35 40 45 50

Vo,max (ml/kg-min)

Fig. 3 Change of Vogmax and time for 400m due to swimming training
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Table 4. Change of serum lipids

€, MigiEH

before 4 weeks 8 weeks

Total Cholesterol mg/dl 188424 .6 199428 .5 193£30.5 ns
Free Cholesterol 474 5.1 56+ 0.9 M+ 4.2 ns
HDL-Cholesterol 6110 64+14.4 604+10.6 ns
Triglyceride 0+16.4 89+ 18.9 83+16.0 ns
Total/HDL-Cholesterol Ratio 3.13+0.61 3.05+0.51 3.2740.54 ns
Mean + SD

Table 5. Change of distribution of serum lipoprotein
fraction before 4 weeks 8 weeks
a 36.3 +6.1% 29.9+ 7.9% 39.4+5.1% ns
pre—l[)) 9.4 +2.4 19.6+£13.9 11.3+5.1 ns
o) 55.0 £6.3 50.4+ 8.0 49.4+4.9 significant (p<0.05)
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