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Bone formation decreases during the competitive season in male

long-distance runners

PIME ST, EABRANE L, Bfe ™2

F— « 77— : bone turnover, male long-distance runner, training volume
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Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.
Blood sample
collection BL R TP RR PS
Season track race period  training period road race period pre-season
measurements a, b a a, b a a, b

a, blood sample collection; b, body composition

BL, baseline; TR, track race period; TP, training period; RR, road race period; £S, post season.
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66 male collegiate long-distance runners recruited

21 runners excluded:

| 5| -8 did not collect blood samples at initial measurement

+ 13 did not collect blood samples in the measurement
consecutively for two or more times

45 runners participated in this study

—— | + 20 could

20 runners excluded from analysis:

measurements

not run 12 or more days for 24 days before the

25 runners were analyzed

2 WREOBRHNELEETO-Fv—

x1 MREOEKREREBESMAR

Mean  SD All One skipped
measurement measurement
Age (y) 192 = 09
Height (cm) 1702 = 4.1
Weight (kg) 576 = 0.8
Participants (n) 19 6

Data are presented as mean = SD
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AR E 21T - 72, FRMEE L THERE
(bone mineral density : BMD), F& Ji & (fat
mass : FM), Bl (fat-free mass : FFM), 4
B8 & (body weight), KR (% body fat) %
BHL7.
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xk2 MPEFEEIL—Z2TEDEE

BL (n=25) TR (n=24) TP (n=24) RR (n=23) PS (n=23)
Mean SD Mean SD Mean SD Mean SD Mean SD
Blood values
BAP (ug/L) 241 £ 94 215 £ 103 208 = 5.7 191 £ 45a 207 £ 522
TRACP-5b (mU/dL) 4666 = 1365 4704 = 1376 4252 = 1191 4410 = 1379 4364 = 109.7
Ul 00 = 1.2 -03 = 1.1 -01 = 1.1 -04 = 1.1 -01 =09
Free testosterone (pg/mL) 1563 = 59 141 = 53 133 + 4.6 142 = 44 145 = 36
LH (mIU/mL) 25 £ 10 31 £ 1.3 30 £ 1.2 34 £ 15 30 = 1.3
Cortisol (ug/dL) 154 = 5.1 144 = 51 162 = 4.0 153 + 41 165 + 4.1
Training volume (km/month) 3435 = 1685 4794 + 11222 4884 + 17282 4635 + 1176 2 3734 + 1589

Data are presented as mean =SD and were adjusted for age and training volume. Training volume was adjusted for age

only.

BAP, bone specific alkaline phosphatase ; TRACP-5b, tartrate-resistant acid phosphatase-5b ; UI, uncoupling index ;

LH, luteinizing hormone.
a Significant difference from BL (p<0.05).

®3 HEFHEROE

BL (n=25) TP (n=25) PS (n=23)
Mean  SD Mean  SD Mean  SD
Body weight (kg) 576 = 0.8 566 + 4.5 569 = 5.1
Whole body
FM (kg) 54 + 38 50 £ 08 54 = 0.8
FFM (kg) 498 = 45 492 + 38 49.1 + 43
% body fat (kg) 93 = 1.0 88 = 1.1 94 = 10
BMD (g/cm2) 1170 + 0.075 1.177 = 0.072 1.169 + 0.076
BMD T-score (SD) 03 = 1.0 04 = 1.0 03 =09
BMD Z-score (SD) 05 = 12 06 =12 04 =12
Lumbar
BMD (g/cm?) 0973 = 0.074 0970 = 0.073 0.959 = 0.0762
BMD T-score (SD) -01 =07 -02 = 06 -03 =07
BMD Z-score (SD) 0.1 = 06 0+06 -01 = 06

Data are presented as mean = SD and were adjusted for age and training vol-

ume.

FM, fat mass ; FFM, free-fat mass ; BMD, body mineral density.

a Significant difference from BL (p<0.05).
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(Abstract]) This study aimed to investigate changes in bone turnover during a competitive season. Twenty-five
of 66 male collegiate long-distance runners were analyzed. They participated in measurements five times a year.
Bone turnover markers (bone specific alkaline phosphatase and tartrate-resistant acid phosphatase-5b), sex hor-
mones (free testosterone and luteinizing hormone), and cortisol were measured through blood sample collections;
we calculated the uncoupling index from bone formation and resorption markers. Running mileage was calculated
as the training volume. Changes in blood values, body composition, and running mileage were analyzed using a
mixed model. The relationships between bone turnover markers and training volume were assessed. Results
showed that during a competitive season, the bone formation marker level decreased compared to the baseline
level, while the bone resorption marker did not change. Moreover, bone turnover markers did not correlate with
training volume. Low energy availability was a factor in the change of bone turnover. The present study only fo-
cused on energy expenditure. Therefore, it is necessary to assess the relationship between bone metabolism and
energy availability.
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