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ABSTRACT

The influence of daily physical training on cardiovascular and muscular
functions in developing ages were investigated in soccer group (S group:
n=12, 11.920.1 years of age) and control group (C group: n=14, 11.8
+0.1 years of age). Mean values of left ventricular end-diastolic dimen-
sion (LVDd) and left ventricular mass, VOzmax and maximal cardiac out-
put determined by treadmill running in S group were significantly higher
than those in C group. The mean values of the cross-sectional area of
thigh muscles and the maximal strength in knee extention in S group were
significantly higher than those in C group. But both mean values of cross-

sectional area of lower leg muscles and maximal strength in plantar flexion
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in S group were not significantly different to those in C group. Signifi-

cant relationship between the ratio of gastrocnemius muscle in plantar flex-
or and the LT (lactate threshold) was obtained in both groups. The high-
er values of the LT for the same G/PF in S group were observed. High-

ly significant correlations between thigh muscle area and VO,max or LVDd,

and the maximal strength in knee extention and VO,max or LVDd were

found. From these results it is suggested that the development of thigh

muscle mass with training such as soccer practice in preadolescent years

might contribute not only the increase of muscular strength in knee exten-

tion but also cardiorespiratory function and heart morphology.
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#& 1 Mean Values of Physical Characteristics and Some Physiological

Parameters of the Subjects.

Physical Characteristics S-group C-group S/C (%)
Body Height (cm) 144.2+ 3.4 144.8+11.2 100
Body Weight (kg) 36.2+ 2.4 35.0+10.2 103
LBM (kg) 29.5+ 2.2 28.9+ 0.9 102

Cardiac Parameter
LvDd (mm) 42.7+ 1,9%%% 41.1+ 1.0 104
LVmass (ml) 112.2+ 5.7%* 98.1+ 3.7 114

Cross Sectional Area of Leg
Thigh Whole (cm?) 134.6E 4.6%* 111.44+ 4.1 121
Thigh Muscle (cm?) 96.0+ 3.0%* 75.8+ 3.8 127
Thigh Extensor ~ (em?) 56.24 1.7%* 45.0+ 1.9 125
Leg Whole (cm?) 72.1% 2.7 71.54 5.2 100
Leg Muscle (ecm?) 49.1%£ 2.0 45.9+ 3.3 107
Leg Flexor (cm?) 36.8+ 1.6 33.9+ 2.6 108

Physiological Functions
VO;max ; (-min-1) 2.07-+ 0.03* 1.86% 0.02 111

Jwt (ml-kgt-mint) 58.0 == 1.0%* 51.1 + 3.3 114
Qmax (I*min™?) 17.9 &+ 0.7%x% 12.4 *+ 0.7 144
Jwt (ml-kg*+min™?) 450 13 ek 335 +25 134
LT (Z+min~1) 1.65+ 0.05 1.27+ 0.06 130
Jwt (ml-kgtmin) 45.5 + 2.4%* 37.3 £ 1.7 122

Maximal Muscle Strength
in Knee Extension (kg) 33.4+ 2.6%* 26.5+ 6.1 126
in Planter Flexion (kg) 71.3%+ 4.3 70.3+ 2.9 101
The values are mean + SD. #p<0.05, #xp<0.01, *xp<0.001

LBM: Lean Body Mass, LVDd: Left Ventricular Diastolic Diameter, LVmass: Left Ventricular Mass,
Qmax: Cardiac Output, BW: Body Weight, LT: Lactate Threshold,
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292 Correlation Matrix

2 3 4 5 6
1) Height .680%* _547** 378  — 358 315
JT54%%  810** 615 126  .519*
.604* 487  .436 .542% . 518*
2) Weight J638%* 755 — 224 422%
.903** 786** 144  .481

J595%  .863** — 443  .631**
3) LBM .451%  —.204  .216
JI5TF* 188 474
519 — 251  .362

4) VOpmax 454 738
L723%*%  685*

045 . 776%*

5) \./Ogmax/wt B P
.544
.050

6) Maximal Strength
in Knee Extension

7) Cross Sectional Area
of Thigh Muscle

8) Maximal Strength
in Plantar Flexion

9) Cross Sectional Area
of Leg Muscle

10) LVmass

(LVDd) =n
7 8 9 10 11
.246 .168 .282 630 .332 total(24)
.663* .303 .621% 346 .429 S (11)
.542* .161 .208 154  .508* C (13)
.520%%  395% .454* — 350  .149
J921%% 545 .801**  626* .459
.816%*  .365 .206 —.314  .116
.226 J504%F 609** 114 .274
.838%F 402 .728%% 539 347
.438 .565* .638** 127 .448
JT31%F 470%  502%* (325  .453*
L678%* 243 .486 .798*%*  708**
.833%*  576*% 5§9* .131 © .203
A17% 192 .158 J511%* _461*
048  —.246 —.125 J589% 617
-.190 .409 .317 .276  .105

644%*% 353 .262 .389%  700**
.457 .402 .339 545  .879**
.626%* 369 .348 076 .411

.392*% .389% 226  .629*

.682%  .895** 512 461

.357 .251 .623*  762**

.915%* 259  .266
AT 411 .356
JT91** (119,086

.291 (184
.506  .153
213 241
.601*
.616*
.602*

*p<0.05, #xp<0.01.
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