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METABOLIC ACIDOSIS BY A SINGLE BOUT OF ANAEROBIC
EXERCISE ACCELERATE BONE RESORPTION IN YOUNG MALES
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To evaluate the bone turnover induced by anaerobic exercise, nine healthy
young males (aged 23.1£3.8 years) completed a single bout of intense anaerobic exercise
by bicycle ergometer for 3 minute. Intact osteocalcin (i-OC), marker of bone formation,
and deoxypyridinoline (Dpyr), tartrate resistant acid phosphatase (TrACP) and cross-
linked carboxyl terminal propeptide of type 1collagen (ICTP), markers of bone
resorption, were measured. Peripheral blood mononuclear cells (PBMC) were isolated
and cultured for 48hrs, and the released cytokine of bone resorption, tumor necrosis
factor (TNF)-alpha, was analyzed. The exercise promptly induced metabolic acidosis
around pH 7.2 with increase of lactate about 10 times as much as the base. After the
exercise, i-OC did not change significantly. However, TTACP and ICTP increased by 25
and 13% (p<0.01 and p<0.05), respectively, at 15minute. Urinary calcium excretion
increased approximately 3.2 and 3.8 times as much as the base at 45 and 135 min.
(p<0.01), respectively. Dpyr excretion similarly increased approximately 1.5 times at
180min. (p<0.01). TNF-alpha promptly increased approximately 1.5 times at 15min.
(p<0.01).

In conclusion, a single bout of anaerobic exercise induced metabolic acidosis,
uncoupling of bone metabolism with increased osteoclastic and unchanged osteoblastic
activity and hypersecretion of PBMC cytokines. Bone loss by prolonged severe
anaerobic exercise might be caused by hypersecretion of bone resorbing cytokines and
metabolic uncoupling of bone, in addition of body weight loss.
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Table 1. protocol of exercise and sampling
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Table 2. protocol of monocyte cultures
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Figure 1. Change of blood lactate (A) and pH (B) by acute anaerobic exercise.

Values are meantSE
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Figure 2. Change of i-OC (A), TrA_cP (B) and
ICTP (C) by acute anaerobic exercise.

Values are mearnt=SE

*p<0.05, **:p<0.01 vs mean of a day
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Figure 3. Change of U-Ca (A) and U-Dpy

(B) by acute anaerobic exercise.

Values are meantSE
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Figure 4. Change of TNF-a release from 48hrs
PBMC culture by acute anaerobic exercise.

Values are mean=SE
k%% p<0.001 vs -90 min.
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