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ABSTRACT Objective: To investigate the potential effects of low-frequency sin-wave alternating electromagnetic fields on
iron-deficiency anemia in rats, and to offer experimental evidence for its future potential clinical application. Methods: Thirty six weaning
male Sprague-Dawley (SD) rats were randomly and equally assigned into the blank control (Control, n=12), iron-deficiency anemia (IDA,
n=12) and iron-deficiency anemia with alternating electromagnetic fields stimulation (IDA+EMF, n=12) groups. The rats in the IDA and
IDA+EMF groups were fed with low-iron diet and deionized water, and also subjected to blooding at caudal vein once per week. The rats
in the blank control group were fed with the regular rodent chow and distilled water without blooding at caudal vein. The rats in the
IDA+EMF group were exposed to whole-body sin-wave alternating electromagnetic magnetic fields with 2 hours per day for 10
consecutive weeks. After the experiment, all rats were sacrificed and the blood samples were collected. The whole-blood hemoglobin
concentration was determined using the cyanomethemoglobin method, and the serum iron and total iron binding capacity were quantified
using the specific kits. The liver and spleen tissues were also extracted and the liver iron and spleen iron levels were also determined.
Results: Whole-body exposure to alternating electromagnetic fields significantly increased the body weights in iron-deficiency anemia
rats (P<0.05), enhanced serum iron secretion (P<(0.05), promoted whole-blood hemoglobin expression (P<0.05), and also decreased total
iron binding capacity in iron-deficiency anemia rats (P<0.05). Moreover, electromagnetic stimulation also significantly increased the liver
iron and spleen iron concentrations in iron-deficiency anemia rats (P<0.05). Conclusion: Treatment with alternating electromagnetic
fields, as a kind of economic, safe and non-invasive biophysical method, exhibits significantly ameliorative effects on iron-deficiency
anemia.
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IDA, the iron-deficiency anemia group; IDA+EMF, the iron-deficiency

anemia exposed to time-alternating electromagnetic fields group
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Fig.3 Effect of time-alternating electromagnetic fields on whole-blood
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control group; IDA, the iron-deficiency anemia group; IDA+EMF, the
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Fig.4 Effect of time-alternating electromagnetic fields on liver iron and spleen iron of rats with iron-deficiency anemia (n=12). Control, the blank control

group; IDA, the iron-deficiency anemia group; IDA+EMF, the iron-deficiency anemia exposed to time-alternating electromagnetic fields group.
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