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Iron

Biochemical Functions:

· required Cu for transport and heme formation

· cofactor for Tyr hydroxylase, MAO:  Tyr(dopamine, T4(T3

· cytochromes: energy, heat production, biotransformation (CYP 450 family), hemoglobin

	DIGESTION
	ABS. Loc.
	ABSORPTION

HIGH CONC.
	ABSORPTION

LOW CONC.
	TRANSPORT
	CELLULAR UPTAKE
	METABOLISM
	STORAGE
	EXCRETION

	
	duodenum, upper jejunum
	heme Fe- abosrobed intact, nonheme Fe- diffusion  or transferin
	
	
	transferrin ((-2 macroglobulin)
	
	
	ferritin, hemosidderin in liver, spleen


	FACTORS THAT ( ABSORPTION
	FACTORS THAT ( ABSORBTION
	Nutrient Interaction
	Drug Interaction

	· excess Zn, Cu impairs utilization

· protein, Lys, His, Cys, Met

·  heme iron

· vitamin C
	· B6 chelates Fe

· Zn, Co, Cu, Cd, Pb, excess Ca, P, Mn

· coffee tea, soy, fiber

· phytate:  nonheme iron from whole grains, and presumably from other high-phytate foods, is enhanced by the addition of meat, chicken, fish or vitamin C to the meal.
	· Hemochromatosis:  decaffeinated tea to bind iron

· Iron inhibits the absorption or utilization of vitamin E.  

· Excessive iron intake may reduce zinc absorption.  
	· Thyroxine absorption is inhibited by iron, soy and calcium

· Ciprofloxacin,  norfloxacin, captopril and penicillamine absorption are inhibited by iron.

· Iron deficiency may increase the risk of tricyclic anti-depressant-induced jitteriness.  

· Irons supplementation may reverse akathisia, but not tardive dyskinesia induced by neuroleptic drugs.  


	Dosage and Administration:  RDA:  infants to 6 months:  1mg/kg; 6months to 3 years:  10 mg; males 10 mg; females 18 mg.




	Food Sources:  liver and other organ meets, beef, legumes, dark green leafy vegetables, whole grains and molasses (50-90% bioavailability!!!)  In general, heme iron is much better absorbed than non-heme


	Deficiency Signs:  most commonly in teenage females due to poor diet plus onset of menstruation.

· Hair loss:  appeared to be the cause of diffuse hair loss in 19% of 96 women in an uncontrolled trial. Particularly middle aged and elderly women.

· Menorrhagia:  Uncontrolled trials- can exacerbate menorrhagia because normal uterine muscle tone, which contributes to the cessation of bleeding, requires and adequate supply of iron. Supplement at every meal 18-60 mg depending on GI tolerance.  

· Impaired immune function (HIV):  beware in acute infection as sepsis could be induced with administration of iron.  Thus precede with other nutrients and replete iron gently.  

· Impaired cognitive function, psychological symptoms, decreased endurance, restless legs syndrome.

· Aniline metabolism is most sensitive to Fe deficiency, and increases susceptibility to Pb toxicity, yet there is a decrease in MFO activity in iron-overloading states.


	Toxicity Signs:  Iron overload can cause diabetes, liver disease and possible atherosclerosis.  Iron may exacerbate inflammation in individuals with rheumatoid arthritis.  Iron should not be used indiscriminately. 


Iron is sequestered by the body to prevent bacteria from using it as a fuel. First it is attached to transport proteins, then when storage capacity has been reached, it is deposited in the tissues which can be harmful to liver and heart. Furthermore, excess iron can stimulate free radical damage. Oral iron overload, especially in those with nutritional deficiencies, appears to predispose to infections.


	Evaluation: Most reliably measured by serum ferritin except in an inflammatory  state where % Fe saturation is preferable


Clinical Indications

	Hematological Conditions

	Iron deficiency anemia
	30 mg tid of elemental iron (2-3 mg/kg qd po in divided doses.)
	Iron is generally only supplemented in menstruating women and in those men with documented deficiencies.


