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[Purpose]

Iron deficiency is the depletion of the body’s iron store despite the absence of anemia. It has been suggested
that iron deficiency may reduce exercise tolerance as with iron deficiency anemia. Recently, evaluation of
oxidative stress biomarkers has attracted attention as an objective index of athletes’ condition, and it has been
suggested that they may be useful in inferring athletic performance. There are few reports that have
examined changes in exercise tolerance and oxidative stress when iron deficiency is remedied in athletes. This
study aimed to examine the effects of iron deficiency treatment on exercise tolerance and oxidative stress.

[Methods]

In this study, 15 female college basketball players were included and assigned to the intervention (n= 8) and
control (n=7) groups. Iron deficiency was determined by screening of serum iron and serum ferritin. Serum
concentrations of the diacron-reactive oxygen metabolites (d-ROMs) and biological antioxidant potential (BAP)
were measured using assay kits. In addition, we estimated oxidative stress index (d-ROMs/BAPx8.85) and
potential antioxidant ability (BAP/d-ROMSs/7.541). Oxygen uptake (VO,), work rate (WR), and heart rate (HR)
at exhaustion (peak) and submaximal exercise (anerobic threshold; AT) were measured by cardiopulmonary
exercise testing (CPX) with an ergometer. We also evaluated autonomic nervous function, subjective fatigue
(stress check) and questionnaires. The intervention group saw a doctor and ingested oral iron supplements or
iron medicine for 8 weeks. All data were obtained before and after intervention and compared between groups.
In the analysis, 13 participants were included, excluding two who were non-compliant.

[Results]

After intervention for 8 weeks, the results showed the following only in the intervention group: (1) serum iron
(p< 0.01) and ferritin (p< 0.05) were significantly increased, (2) d-ROMs (p< 0.05) was significantly increased
and BAP/d-ROMs/7.541 (p< 0.05) was significantly decreased, and (3) VO opeak (p< 0.01), VOyur (p< 0.01), WRsp
(p< 0.05) were significantly increased. An interaction between groups was observed with serum iron and
ferritin, but not with the other factors. Besides, there was a positive correlation between serum iron and d-
ROMs (r= 0.454, p< 0.05). No statistically significant changes were seen in autonomic nervous function, stress
check, and questionnaires before and after intervention in both groups.

[Conclusion]

Treatment of iron deficiency may improve exercise tolerance. However, it is necessary to watch iron intake
because oxidative stress can be enhanced even if excessive iron ingestion is not observed.



