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Effect of Resistance Exercise on Iron Status
in Moderately Iron-Deficient Rats

Takako Fujii - Tsuyoshi Asai - Tatsuhiro Matsuo -
Koji Okamura

Abstract Resistance exercise increases heme synthesis in the bone marrow. but it does not
improve the hemoglobin status in severe iron-deficient rats on a diet containing less than
5 mg iron/kg. The current sludy investigated whether resistance exercise could mitigate
hemoglobin slatus via increasing heme synthesis in moderately iron-deficient rats. Male 4-
week-old Sprague-Dawley rats were [ed an iron-deficient diet containing 12 mg iron/kg for
3 weeks. The rats were divided into two groups: a sedentary (S) group (#=7) or an excrcise
(E) group (n=7). The rats in the E group performed a climbing exercise (5 min 6 sets/day.
3 days/weck). The aminolevulinic acid dehydratase activity, hematocrit. and hemoglobin
tended to be higher in group E than S. The iron content in the flexor hallucis longus muscle
was significantly higher in E than S, whereas the content in the liver, spleen, kidney, and
heart did not significantly differ between the groups. Therefore, resistance exercis¢ appears
to improve hemoglobin via increasing heme synthesis in the bone marrow in moderately
iron-deficient rals.

Nutrional Segment:2(2) NS/1561, 2011

Takako Fujii, Tatsuhiro Matsuo and Koji Okamura

Effect of a high protein diet on the anemia mitigating
effect of resistance exercise in rats

Resistance exercise mitigates iron-deficiency anemia in rats. Dietary protein promotes iron
absorption. The purpose of this study was to examine whether a high protein diet could
enhance the anemia mitigating effect of resistance exercise in rats. Fifteen male rats (4 weeks
old) were divided into two groups, a high protein diet group (H, 35% of energy) or a normal
protein diet group (N, 20% of energy). Both diets were moderately iron-deficient (12 mg Fe/kg
diet). All rats performed a climbing exercise (5 min x 6 sets/d, 3 d/w) for 3 weeks. The plasma
iron concentration tended to be higher in the H group. Although the hepatic aminolevulinic acid
dehydratase activity tended to be higher in the N group, hemoglobin, hematocrit, total iron
binding capacity and transferrin saturation did not differ between the groups. The iron content in
the skeletal muscle was significantly higher, while that in the heart tended to be slightly higher in
the H group in comparison to the N group; whereas the content in the liver, kidney and spleen
did not differ. Therefore, a high protein diet does not appear to enhance the anemia mitigating
effect of resistance exercise in rats.
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The Effects of Resistance Exercise and Post-Exercise Meal
Timing on the Iron Status in Iron-Deficient Rats

Takakeo Fujii - Tatsuhiro Matsuo - Koji Okamura

Abstract Resistance exercise increases heme synthesis in
the bone marrow and the hemoglobin in iron-deficient rats.
Post-exercise early nutrient provision facilitates skeletal
muscle protein synthesis compared to late provision. How-
ever, the effects of post-exercise nutrition timing on hemo-
globin synthesis are unclear. The current study investigated
the effect of post-exercise meal timing on the activity of the
key enzyme involved in hemoglobin synthesis, ©6-
aminolevulinic acid dehydratase (ALAD), in the bone mar-
row and examined the hemoglobin concentration in iron-
deficient rats. Male 4-week-old Sprague-Dawley rats were
fed an iron-deficient diet containing 12 mg iron/kg and
performed climbing exercise (5 minx6 sets/day. 3 days/
week) for 3 weeks. The rats were divided into a group fed
a post-exercise meal early after exercise (E) or a group fed
the meal 4 h after exercise (L). A single bout of exercise
performed after the 3-week training period increased the
bone marrow ALAD activity, plasma iron concentration,
and transferrin saturation. Although the plasma iron concen-
tration and transterrin saturation were lower in the E group
than the L group after a single bout of exercise, the basal
hematocrit, hemoglobin, and TIBC after 3 weeks did not
differ between the groups. Therefore, resistance exercise
increases the bone marrow ALAD activity, while the post-
exercise meal fiming has no effect on the hemoglobin con-
centration in iron-deficient rats.

J Phys Fitness Sports Med, 1(1): 133-137 (2012)
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Exercise, nutrition and iron status

Takako Fujii, Tatsuhiro Matsuo and Koji Okamura

Abstract lron deficiency is still a problem in developing countries as well as developed .
countries. Mareover. an athletic population has a high rate of iron deficiency anemia: most
of whom participate in acrobic excreise. Therefore. most studies which have been conducted
to investigate the effect of exercise on iron status have used acrobic exercise. A considerable,
number of studies suggest that aerobic exercise has harmful effects on the iron levels in the
body. Therefore. most of the studies on improving iron deficiency focus on the effect of nutri-
tion, However, mild resistance exercise improves iron status in the body. These resulis suggest
the possibility of a difference in the effect of different types of exercise on iron status. Exercise
waould be economically advantageous as a measure 1o improve iron deficiency in developing
countries thal have a high rate of iron deficiency. Future studies might thus be needed to clarify
the relationship between iron status and physical activity.



