lron metabolism and its disorders




Physiological functions of iron

Iron is present in haem
— haemoglobin/myoglobin
— cytochromes

— enzymes
* e.g. catalase, peroxidase, ribonucleotide reductase, nitric oxide synthase

— Fe is necessary for the cell cycle (transition from G1 - S phase)
— ROS formation in white blood cells
Free Fe is highly reactive — it catalyses Fenton reaction
* Fe?*+H,0° — Fe3* + OHe + OH-

— mostiron is in the complex form to minimize negative effects
— with organic anions

— with ferroproteins

— stored bound to ferritin (or hemosiderin)

As no specific excretory mechanism exists, the absorption of
Fe is tightly regulated






Distribution of iron in the organism

e circulation of Fe and its cellular uptake
— transferrin — liver-produced protein with 2 binding sites for Fe3*

— the ratio of monoferric to diferric transferrin is normally approx.
2:1 (30% saturation)

— transferrin receptors (TfR1 and 2) at cellular membrane enables
the cellular uptake of Fe driven by momentary needs

* It is most abundant in the membrane of erythroblasts, but
not mature erythrocytes
e storage and recycling of Fe
* Inthe liver (hepatocytes) and in macrophages

— Fe is bound to cellular or serum ferritin (up to 4000 Fe
atoms)

— hemosiderin (aggregated molecules of of ferritin)

* excretion
— There is no specific mechanism of iron excretion
* desquamation of cells (GIT, skin)
* menstruation in women






Heme
transporter

Ferric Phagolysosome
eductase [ |

Ferroxidase )




z
o
5
2
3
=

/:ll'ul/
-

Small intestinal villus




A IRP binding stabilizes mRNA B IRP binding inhibits translation
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