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ABSTRACT

In recent study it was found that female athletes with exercise-induced amenorrhea
accompany low bone mineral density (BMD) at a high incident.

The present study has investigated the effect of overtraining on bone metabolism and
menstrual function in female elite runners.

Subjects were 29 students of the university. There were divided into two groups according to
training conditions ; 18 college athletes (Training group) ;11 physically non-active students
(Control group).

Also, the training group were divided into three groups following there kind of exercise ; the
long distance group (L group), the sprinter group (S group), and the thrower group (TH
groups). Calcaneal bone mass was measured by using ultrasound bone densitometer (A-1000,
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Lunar Co.).

Stiffness which was calculated from both the speed of sound (SOS) and broadband

ultrasound attenuation (BUA). It was used as the diagnostic criterion for measurement of bone

strength.

In addition we investigated the bone metabolism in urinary pyridinoline (Pyr) and

deoxypyridinoline (D-Pyr) as a marker of bone resorption, in plasma bone alkaline

phosphatase (B-ALP) and bone Glaprotein (BGP) as a marker of bone integration.

The results obtained were as follows :

1) The average value of stiffness for control group, L, S and TH groups were 82.1 & 10.4 ,
95.8 = 11.9, 106.5 = 10.0 and 114.2 + 16.0, respectively. There were significant differences

“against the control group.

2) In the training group the average value of stiffness in normal menstruation group and the

exercise-induced amenorrhea group were 103.1 = 16.1 and 106.0 £ 12.73, respectively , but

there were no significant differences among groups.

3) In the training group the average value of %fat in normal menstruation group and the

exercise-induced amenorrhea group were 21.9 &= 3.6 and 18.3 == 1.9, respectively. There were

significant differences between groups.

4) In the training group the average value of bone metabolic marker and serum estradiol

(E,) in both normal menstruation group , the exercise-induced amenorrhea group showed no

significant differences between groups.

The above results suggest that calcaneal bone mass loss combined with loss of body weight,

body fatness and exercise-induced decrease serum estradiol concentration.

Although the measurement of stiffness , urinary Pyr and D-Pyr might be useful for

evaluation of bone loss in athletes. The further prospective study is needed.
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Age (yr) Height (cm) | Weight (kg) BMI %FAT (%)
JEEEHTE (=11) 18.7 + 0.67* 158.8 = 6.84 52.2 +526* 20.7 £ 1.35* 25.3 +3.30*
TEEHH
EF#H n=73) 20.0 =+ 2.00% 1589 +3.15 53.9+£5.02 213+ 146 19.6 +3.41*
JGRREERE (n=28) 203 +0.71* 162.9 £ 4.08 53.6+1.60 202 +0.71 18.5 + 1.09*
HHE  (=5) 192 +0.84 163.5 £4.19 66.6 + 5.76* 24.9 + 2.04% 23.9 & 2.60
*p < 0.05 vs FEETHAE
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B — ALP BGP Pyr D — Pyr E,
U/L ng / ml pmol/fzmol/Cr. pmol/mol/Cr. pg./ ml
JEEHHE (h=11) 20.3 £ 5.55 6.6 £ 1.66 34.1 & 5.28* 6.2 +2.03 928+91.16
SEEDTE
FHEEH (n=5) 19.1 +5.61 7.1+ 1.48 44.6 + 10.20% 8.0+ 1.91 58.2 + 50.68
SHIEERE (n=28) 18.0 * 5.06 55+1.73 349+ 7.04 6.7 £ 1.43 1029 + 46.44
HBHE  (h=5) 18.5+4.72 6.0 +2.74 41941122 7.6 +2.25 56.8 +£25.02
*p < 0.05 vs FEIEERE
F+3 EEEO AR SRR
Age (yr) Height (cm) Weight (kg) % FAT (%)
H#EIEERE (n=9) 19.8 +1.30 162.8 +3.21 605+ 8.11* 21.9 £ 3.58%
BEEEH (h=6) 20.5 * 1.38 161.5 + 591 52.7 + 3.59* 18.3 + 1.88*
*p < 0.05

®4 EBIEE O ARIRERBE R

STIFFNESS SOS {m sec) BUA (db .~ MHz)
AEEEHE (h=9) 103.1 £ 16.14 1591.6 + 44.41 116.6 £ 7.11
AHEREHR (=6) 106.0 + 12.73 1594.0 £ 33.69 119.7 +9.83
£5 EHEOABRRENER#F~—-D—BIVZA LS TF—N
B — ALP BGP Pyr D — Pyr E,
U/L ng / ml pmol/%mol/Cr. pmol/zzmol/Cr. pg/ ml
AFEEH (h=9) 19.4 +4.92 6.1 +2.57 413+ 11.17 7.6+ 1.87 63.4+26.99
AEEEEH (h=6) 183 +5.80 6.0+ 1.44 351+ 1797 67+ 1.72 842+ 61.36
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