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ABSTRACT

The development of cardiorespiratory (Voma.) , muscular (muscle
strength of knee extension (TMS)) and muscle oxidative function
(Lactate threshold, LT) for 9 boys were longitudinally studied from
9 to 17 years of age, on the basis of skeletal growth, related to their
corresponding structure (left ventricular diastolic diameter (LVDD),
cross—-sectional area of thigh muscle (TCSA) , and relative gastroc-
nemius area to plantar flexor (G/PF respectively) . When each para-
meter was compared on the basis of chronological age, the age of
spurt relatively varied from child to child and from parameter to
parametey. However, the age of spurt for each parameter on the basis
of skeletal age was 13 ~ 16 years for body height, 12 ~ 15 years for
LVDD, 13 ~ 15 years for Voumas, and 12 ~ 16 years for TMS and 13 ~
16 years for LT-Vo. In the development of cardiorespiratory system
the tendency which the stracture increases faster than function was
observed, while there was no a given relation between TCSA and
TMS. The intraindiviudual agreement of the age of spurt among
various parameters was observed in the boys who showed the spurt
in the body height on the basis of the skeletal age. Such agreement
was not always observed in the boys who did not show the spurt in
body height to skeletal age. LT-Vo, tended to increase with age
without last maturity and Voum. increased more than LT. Therefore
%LT didn’t show a constant relation to age. As a result, large inter-
individual differences were observed. This interindividual difference
was dependent on G/PF. The correlation between %LT and G/PF
was maintained through the development. From these results, the
longitudinal study on the basis of skeletal growth and body height
was available to describe the physiological maturation and relating
function through the development including puberty.
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%1 Mean Values of Physical Characteristics and some cardioresperatory and muscular parameters
of the subjects from § to 17 years of chronological ages.

Measurements T1 | T2 T3 T4 TH | T6 T17 T8
CHRONOLOGICAL AGE(Years) 9.8| 10.6| 11.5| 12.6| 13.5| 14.6| 15.6 | 16.5
(D] O0.D|C .DIC.D|CDICDIC.DIJC.D
SKELETAL AGE (Years) 10.3| 11.6| 13.1| 13.9( 15.2| 16.7 17.5
C.2D]AD| 0D AD|C BD|C .O|C .D
BODY HEIGHT (cm) 138.3 | 140.1 | 144.8 | 153.3 | 160.8 | 165.6 | 169.2 | 171.3
| e an|ed| en|en| an{C .D
BODY WEIGHT (kg) 3l.4| 34.1| 36.5| 42.4| 49.3| 53.7| 57.8| 62.4
. | 4D el Y| e | G.D| 3.5
LVDD (mm) 39.7| 40.6 | 41.8| 44.4| 45.9
MAXIMAL OXYGEN UPTAKE 1.D]0.D| 4.0 A.D| .0
VOzmax (1/min) 1.64 1.67) 1.87| 2.04| 2.48| 2.69| 2.85| 3.43
GO | GO | COD | CID | (49 | 1D | (14 | (16)
(m!/kg. min) 93.0| 90.1| 51.8| 43.4| 52.2| 53.7| 47.6| 55.4

C.9C.DIAD|CO| G0 CH| A6 | an
LACTATE THRESHOLD

LT—Vo, (//min) 1.19 1.28) 1.29| 1.28) 1.66| 1.69| 1.81
Co9) | (OB | C.OD | (13 | (1D | 10 | .12
LT—9% V Ozmas 72.2| T70.6| 64.5| 63.8| 61.8| 64.9| 64.5

Q0| CDIAD|QCH| BD| A.6O| 2.6
CROSS SECTIONAL AREA OF LEG

THIGH MUSCLE (af) 64.4| 74.6| 95.9| 89.1| 103.7| 126.9 | 125.6
: G0l CD| GO UUB| G| T.00| B.9
THIGH EXTENSOR (cif) 40.0| 43.9| 50.4| 51.8| 60.1| 73.5| 173.7
a.e|d4.3| Uy | G| G0 3.2 | 8.2
LEG MUSCLE (crf) 37.8| 42.8| 44.9| 44.9| 52.6| 61.0| 59.6
1| e CH| CehH| B0 26| (0.
LEG FLEXOR (cnf) 28.5) 33.3| 33.5| 33.8| 39.8| 46.4| 45.2
MAXIMAL MUSCLE STRENGTH a1 eC a8 a9 eoH| .ol 2.9
-~ KNEE EXTENSION (kg) 24.81 22.4| 28.6| 35.2| 39.7| 43.7
13| aAe | 4.2 Q| 2.9 2.8
PLANTAR FLEXION : (kg) 60.9 T1.8| 74.8| 99.5( 109.1| 111.7
B9 @G6| GB.D| G| (7.5 8.9 123.3
6.3

Values in () show S. E..
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2 The age appearing peak velocity for various physical characteristics and physiological parameters,
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@_4 Individual growth patterns of body height, left ventricular diastoric diameter (LVDD) , the cross-
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extension, with reference to skeletal ages.



— 141 —

“,oz LVDD{mm) Subj. A \."02 LVDD{(mm) Subj. B
(1.min"")45 ) . _1y 50|
LT (1. min JLT
(%) LVDD (%) LVDD
80}40 B80S
3 3-
70035 %40 %LT
5|60 2160 3 MS
Vﬂz max {kg} MA
50 50 60 (m2)
[ 1140
Y 50
1 1 LT~ Vo,
Htlem) i 1120
1701, t 40
Wt (em "Wy 1
(kg} (k) MS 100
60 170 3uJ
80
150 50 MA
Jﬁﬂ
40 150 Ht
130t 40 Wit
g 10 11 12 13 14 15 16 17 18 § 10 11 12 13 14 15 16 17 18
Skeletal Age (years) Skeletal Age (years)
LVDD(mm) Subj. C

45

[+F] )
u.mm--'s:‘sﬁ(,

35
60 -
(kg) MA
50 50 (m?)
. 130
1 LT~ Vo, 40
i-!stofch 110
L 30
Wit
(kg) Ms 90
60 20
70
150} MA
50
40 Ht
130t —

g 10 11 12 13 14 15 16 17 18
Skeletal Age (vears)

5 The comparisons of intraindividual growth patterns for various parameters for three different boys,
with reference to skeletal ages.
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