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Q.: I've been told that some people should restrict their iron intake. Why?


A.: Most people are aware that a person who ingests too little iron may develop anemia--chronic debilitation caused by insufficient red blood cells (RBC) or hemoglobin, the iron-containing molecules in RBC that transport oxygen from the lungs to body tissue and remove carbon dioxide. Many, however, do not know that severe health problems may develop from iron accumulated in tissue. Iron is like many metals and various other micronutrients in this respect: some is essential, but too much--known as iron overload--is dangerous.





Q.: What causes iron overload?


A.: The most serious disease related to iron intake, hemochromatosis (HCT), is hereditary. About 0.3 to 1% of Caucasians have this problem because they received the gene responsible for it from both parents.  About 0.5% of people in the U.S. have HCT--over a million. This is more people than those who have cystic fibrosis, Huntington's disease, and muscular dystrophy--all genetic diseases. Other conditions, such as the disease thalassemia major and any that require frequent blood transfusions, should be monitored for iron overload. In nonanemic people, total supplemental iron should probably not go much over the RDA of 18 mg, particularly if iron-rich foods are often eaten. Prepared products, such as breakfast cereals, often have added iron. (Accidental poisoning in children from iron pills is, of course, a medical emergency.)





Q.: What are the symptoms of iron overload and the risks associated with them?


A: Early symptoms usually come on gradually. In some people, a bronze or grayish tinge to the skin may indicate iron overload. In men, symptoms often go unrecognized before age 50; impotence in a young man can be an early warning. Women of childbearing age have a lesser risk because both menstruation and pregnancy deplete stored iron. In young women, amenorrhea (failure to menstruate) is often the first indication of HCT or some other iron-excess disorder. But symptoms may not appear until long after menopause, when iron builds up.  Iron accumulates in specific target tissues. If not treated, disease usually  develops in particular organs, often causing life-threatening conditions. 


Notable ones are: 


1) Cirrhosis or cancer of the liver. 


2) Heart enlargement, reduced pumping ability, and congestive cardiomyopathy. 


3) Pancreas damage that decreases production of insulin, leading to diabetes. 


4) Iron deposits in the joints resulting in arthritis in fingers and hands, and eventually knees, shoulders, and spine. 


5) A damaged pituitary gland, which can cause impotence in men and infertility in women.





Q.: Can iron overload be diagnosed before symptoms appear?


A: Yes. Iron in blood is present in blood serum in several different forms. One form, ferritin, can be measured by a standard procedure that reliably reflects the total iron


content. People with parents or relatives with iron overload disease should have ferritin levels periodically checked, starting at an early age. If a high level of iron is found, treatment should soon be started.





Q.: What treatment is usually used for iron overload?


A.: The treatment in wide use in this country is periodic withdrawal of blood (phlebotomy). This is done weekly until the iron level is in the normal range. It is then repeated at two to three month intervals, to prevent the iron level from getting too high--thus averting further or irreversible organ damage.  Donations can benefit ever-needy blood banks if the blood is otherwise acceptable.





Q.: How much iron is in the human body, and what level is considered overload?


A.: Two to five grams in total, depending on age and sex. Of this iron 60 to 75% is in the form of hemoglobin. RBCs have an average life of about four months, after which the


iron is efficiently recycled by specialized scavenger cells comprising the reticuloendothelial system. Overload indicators vary with age and sex. For example, for men of age 65 to 74 serum ferritin levels over 400 micrograms (mcg) per liter are interpreted as overload, but over 300 is called overload for women in this same age bracket.





Q.: Are some forms of dietary iron absorbed more readily than others?


A.: The most bioavailable form of dietary iron is heme iron, which comprises about 40% of the iron in meat, poultry, and fish. The other 60% is inorganic, as in dairy, eggs, and


plant foods. Even persons with only one HCT gene are 25% more likely to develop iron overload. These carriers, who show abnormalities in iron status, such as elevated serum ferritin, should avoid frequent intake of iron-rich foods or iron supplements.





Q.: Can other dietary components affect the absorption of iron? For instance, I've read that vitamin C supplements can cause iron overload. Is this true?


A.: Phytate can limit iron bioavailability, and dairy products can lower absorption, whereas ascorbic acid (vitamin C) can increase absorption. In some diets these actions may cancel


each other out, resulting in no significant effect. Vitamin C's effect on iron absorption and retention has received considerable attention and justifiable concern. A review of 24 studies on this subject, involving 1412 person in good health, concluded that "Regardless of iron status, ascorbic acid intakes of more than 50 mg per meal did not further increase iron absorption beyond that found in the range of 100 to 500 mg/meal." More work is needed on the effect of vitamin C on iron absorption in relation to age, sex, and initial iron status. 


Work is also needed on interactions of vitamin C with other important metal nutrients.
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Much of the information above came from two sources: (1) Johnson, MA et al. Iron nutriture in elderly individuals, J FASEB, 8: 609-621 (1994). (2) Lauffer, RB. Iron  Balance. New York: St. Martin's Pres (1991)
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The Linus Pauling Institute is primarily a research organization. We inform scientists and health professionals about studies done in our laboratories. On a limited scope we also provide educational information to physicians and other persons concerning the use of nutrients to help prevent or ameliorate particular diseases. LPI does not have a medical clinic and has no consulting physician on its staff. The articles in this newsletter are not intended as medical advice, which should be sought from your physician.





