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KEITARO MATSUMOTO, HIROFUMI UENO and SHINYA KUNO

Abstract

The purpose of this study was to investigate the effects of combined resistance training and
aerobic training with protein intake after resistance training on body composition in obese
middle-aged women.

The subjects were 42 middle-aged women (age : 56.5+4.3 years, BMI: 26.6+2.3 kg/mz).
who were classified into three supplementation groups: Protein group (PG), Isocalorie placebo
group (IG), and Noncalorie placebo group (CG) by Double Blind Randomized Trial. The training
program consisted of combined resistance training and aerobic training for 10 weeks, 5 times per
week: twice a week in a university training room and 3 times per week at home. The subjects
took the nutrient supplement immediately after each resistance training session. We measured
body weight (Bw), body fat volume (Bf) by bioelectrical impedance analysis (BIA), and cross-
sectional area (CSA) of muscle of the thigh extensor group (Te), flexor group (Tf), and psoas
major (Pm) by magnetic resonance imaging (MRI) before and after the 10-week training period.
[rrespective of group, Bw and Bf showed a significant decrease after the training period compared
to before (p<0.001), and the CSA of Te muscle showed a significant increase after the training
period (p<<0.01). Moreover, the interaction of time X group was accepted in the CSA of Pm
muscle (p<<0.05), and the increase in muscle volume for PG was the highest increase among the
three supplementation groups (p<0.05) (PG :2.1+0.8cm? IG:1.3+1.0cm?% CG:1.3+0.9
CTHZ).

These results suggest that combined training in middle-aged obese women improves body
composition, and resistance training with protein intake may increase the CSA of muscle of psoas
major.

(Jpn. J. Phys. Fitness Sports Med. 2007, 56 : 269~278)
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Table 1.
Randomized Trial.

Fitness and Sport Medicine

IF'JTG +

, BT, LRE, AR

Nutrients in three supplementation groups by Double Blind

P group (n=14)

I group (n=16)

C group (n=12)

Protein 10g
Carbohydrate 15g
Fat Og
Vitamin D 200IU
Calcium 250mg
Energy 100kcal

Og Og

25g Og

Og Og
2001U 01U
250mg Omg
100kcal Okcal

P group : protein intake group
I group : isocalorie placebo group
C group : noncalorie placebo group
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Table 2 Baseline characteristics of subjects before training period.
Pgroup (n=14) Igroup (n=16) Cgroup (n=12)
Age (year) 56.5 + 4.3 574 + 3.7 577 + 4.6
Height (cm) 156.5 = 5.2 153.7 + 35 155.0 = 4.2
Weight (kg) 644 + 83 63.6 + 5.3 64.0 + 6.2
BMI (kg/mz) 26.2 + 27 269 = 2.1 266 + 20
Body fat (kg) 229 + 38 229 + 26 23.5 + 3.7
Cross-sectional area of muscle
Thigh extensor group (cm?) 40.3 £ 6.6 398 + 38 406 + 4.6
Thigh flexor group (ecm®) 35.8 + 4.6 3756 £ 7.0 366 = 5.0
Psoas major (cm?) 129 = 2.4 13.4 + 26 133 + 23
Food intake
Energy (kcal/day) 2137 + 207 2084 + 455 1902 + 371
Protein (g/day) 86.7 = 14.6 83.2 + 21.6 789 =+ 139
Carbohydrate (g/day) 2913 + 47.1 2977 + 713 261.4 = 62.7
Fat (g/day) 65.1 + 12.2 599 + 14.4 56.2 + 15.3
n.s.

P group : protein intake group
I group :

isocalorie placebo group

C group : noncalorie placebo group

Values are mean = SD.
Statistical analysis

: one-factor ANOVA, n.s. :

not significant
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Table 3.  Results of body composition before and after training period and three supplementa-
tion groups (P group, I group, C group).
P group (n=14) I group (n=16) C group (n=12) time group timeXgroup
Pre Post Pre Post Pre Post Pre and Post P,I, and C group
Body weight (kg) 64.4 + 8.3 62.0 = 7.5 63.6 = 5.3 61.5 = 5.5 64.0 + 6.2 61.8 £ 5.3 ol n.s. n.s.
Body fat (kg) 229 + 3.8 21.1 £+ 3.4 229 + 2.6 21.3 £ 3.2 23.5 + 3.7 21.6 £ 2.6 ek n.s. n.s.
Cross-sectional area of muscle (cm?)
Thigh extensor group 40.3 + 6.6 41.5 * 6.5 398 + 3.8 41.5 + 3.6 40.6 + 4.6 41.6 + 4.3 *k n.s. n.s.
Thigh fiexor group 35.8 £ 4.6 355 + 4.9 375 * 7.0 373 £ 7.3 3556 £ 5.0 355 £ 4.6 n.s. n.s. n.s.
Psoas major 129 + 2.4 15,0 + 2.5 134 + 2.6 14.7 + 2.1 13.3 £ 2.3 146 + 1.8 i n.s *

P group : protein intake group

[ group : isocalorie placebo group
C group : noncalorie placebo group
Values are mean=£SD.

Statistical analysis : Two-factor factorial ANOVA by time (Pre and Post training session) X group (P, I, and C group)

*EXH<0.001, F*p<0.01,

*p<0.05, n.s.:

not significant
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P group

Tgroup Cgroup
Fig. 1.
area of psoas major in three supplementation groups
(P group, I group, C group).
Statistical analysis : one-factor ANOVA p<0.05
and post-hoc test by Fisher's PLSD p<0.05, =kp<
0.05

Change volume of muscle of cross-sectional
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Table 4.

AUH, ML, &6, LhE, T, kE, AR

The number of protein or placebo intake in three supplementation

groups (P group, I group, C group).

P group (n=14)

I group (n=16)

C group (n=12)

Intake (times) 48.1 £ 2.3

486 £ 2.2 46.1 + 5.0

P group : protein intake group

[ group : isocalorie placebo group
C group : noncalorie placebo group
Values are mean = SD.

Statistical analysis : one-factor ANOVA, n. s. :

n. S.

not significant

Maximal numbers of protein or placebo intake : 50 times

Table 5.

Food intake (energy, protein, carbohydrate, and fat intake per a day) before and after

training period and three supplementation groups (P group, I group, C group).

P group (n=14) 1group (n=16) C group (n=12) time group timexgroup
Pre Post Pre Post Pre Post Pre and Post  I,], and C group
Energy (kcal/day) 2137 £ 207 1964 + 458 2084 £ 455 2047 £ 356 1902 * 371 1802 * 336 n.s. n.s. n.s.
Protein (g/day) 86.7 £+ 146 858 + 239 832 £ 216 873 £ 15.0 789 £ 139 819 x 225 n.s. n.s. n.s.
Carbohydrate (g/day) 291.3 £ 47.1 251.4 * 542 2977 + 71.3 279.2 + 53.0 261.4 * 62.7 2480 + 57.3 * n.s. n.s.
Fat (g/day) 656.1 £ 12.2 64.1 + 209 599 + 144 629 £ 150 562 £+ 153 509 + 12.3 n.s. n.s. n.s.

P group : protein intake group

I group : isocalorie placebo group
C group : noncalorie placebo group
Values are mean+SD.

Statistical analysis : Two-factor factorial ANOVA by time (Pre and Post training session) X

group (P, 1, and C group)
*p<0.05, n.s. : not significant
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