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In order to study bone growth and factors contributing to it, we measured broadband ultrasound
attenuation (BUA), speed of sound (SOS) and stiffness index (SI) of 63 healthy girls in a junior
high school by means of ultrasound bone densitometry. The following data were also obtained from all
the girls: 1) physical characteristics — height, weight, body mass index (BMI), lean body mass
(LBM), body fat percentage (%Fat) ; 2) physical fitness — grip strength, back strength, vertical
jump; 3) bone metabolism — urinary deoxypyridinoline (D-Pyr) ; 4) others — frequency of sports
activity, time of the menarche, dietary habits, intake of milk and milk products. We analyzed these
data by using Student’ t-test, simple regression analysis and ANOVA.

Results obtained were as follows., 1) Almost all physical characteristics except BMI, and BUA and
SI showed significantly high values in group A, and D-Pyr in group C. 2) There were no significant
correlations between SOS and physical characteristics or between SOS and physical fitness in groups
A and B, but significantly positive correlations were found between SOS and BMI as well as between
SOS and fat% in group C. 3) Significantly negative correlations were found between D-Pyr on one
hand and BUA, SOS and SI on the other in groups A and C, and between D-Pyr and back strength in
group C. 4) When the lifestyles during the elementary and junior high school days were compared
across groups, there were no significant differences in their dietary habits, but they exercised signifi-
cantly longer a day in groups A and B. 5) The amount of calcium intake from milk and milk products

per a day were 213 mg in groups A and B, and 197 mg in group C respectively. It was shown that
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the amount of calcium intake is larger in the groups who have experienced their menarche.
In conclusion, the present results suggest that the acceleration of bone metabolism and the develop-
ment of physique and physical fitness are closely related to the appearing of the menarche, and that

menarche, in turn, might possibly change in the pattern of bone metabolism and growth.
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Fig.1 Comparison among groups A, B and C in physical characteristics.
Girls of group A, had their menarche at grade 6 in the elementary school, group B

at grade 1 in the junior high school, and those of group C have not yet had that.
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Fig. 2 Comparison among groups A, B and C in the bone factors :
BUA, SOS, SI and D-Pyr.
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Fig. 3 Comparison among 3 groups in correlation coefficients between SOS on one hand and physical
characteristics and fitness on the other: the top graphs on the physical characteristics and the bottom on
the physical fitness.

(----) :each P-value


saito
長方形


[(MEFRERME F175 2000]
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Fig. 4 Comparison among 3 groups in correlation coefficients between D-Pyr and bone factors/ physi-
cal fitness.

The top graphs show correlation between D-Pyr and bone factors, and the bottom show that between
D-Pyr and physical fitness.
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Fig. 5 Comparison between groups A, B and C in daily habits during the elementary school and
junior high school days.

The top graphs show them during the elementary school days, and the bottom during the junior high
school.

score : 0 never, 1 sometimes, 2 everyday

The score shows the sum of milk intake and cheeze and yogurut intake per day.
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