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Bone metabolism in female long-distance runners with menstrual disorders
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(Abstract] Background: Female athletes have several problems with relative energy deficiency in sports like
disturbance of menstruation. While female athletes are at a high risk for stress fracture, their bone metabolism is
unclear. The purpose of this study was to investigate bone metabolism in female long-distance runners.

Methods: Subjects were 18 female university long-distance runners aged 19.6 = 1.1 years old. Bone mineral den-
sity (BMD) of the radius was measured by dual-energy X-ray absorptiometry. The presence of regular menstrua-
tion was checked by a self-reported questionnaire. Bone alkaline phosphatase (BAP) and N-terminal propeptine of
procollagen type I (P1NP) as bone-forming marker, type I collagen cross-linked N-telopeptide (NTx) and de-
oxypyridinoline (DPD) as bone-absorption marker, homocysteine and pentosidine as bone quality marker, tumor
necrotic factor-o. (TNF-0) and interleukin-6 as inflammatory cytokine were measured. Spearman’s correlation coef-
ficients among the parameters of BMD, bone metabolic marker, and inflammatory cytokine were calculated.

Results: BMD was 0.61 =0.04 g/cm?® (young adult mean: 88.6%), and 94% of subjects had irregular menstruation.
Values of serum NTx were above the threshold in all subjects and were positively correlated with BAP (r=0.63)
and P1NP (r=0.91). While homocysteine was correlated with TNF-o (r=0.61), their values were within the normal
range. There was no significant correlation between BMD, bone formation and absorption markers.

Conclusion: Female long-distance runners with a high prevalence of menstrual irregularities showed high turn-
over in bone metabolism, which would lead to fragility to repeated micro damage and a disadvantage for stress
fracture. While there was a significant positive correlation between bone quality markers and inflammatory cy-
tokines, the values of these markers were at a low level within the normal range. It is necessary to perform fur-
ther studies focused on the relationship with the intensity of training.
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