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Fe?, Fes*

* The total iron contentof the adult body:
about 4 ginmales
2.5 g infemales

* Daily intake 10- 30 mg,absorption about
10%

° Daily lossabout 1 mg



SERUM IRON CONCENTRATION

newborns
sucklings
children

9-36umo
4-28pmo
9-22pmo

/
/

/

e adult men12- 27 pumol/l
° women10- 24 pmol/l
° 560- 1500pg/|

SERUM IRON CONCENTRATION DURING LIFE

Fel/S

\k

4th to 6th month

birth

age

circadian variation with maximal values in the morning



IRON ABSORPTION

duodenum jejunum

ferric (Fes*) ions must be converted to ferrous
(Fe2) - presence of gastridHCl is needed

ascorbic acid, alcohol and othereducing
substancesHCI, intrinsic factor - facilitate
absorption

phosphates, phytic acid, oxalates, Co, Mn, NI,
Zn, chelates- decreaseabsorption

regulated by the capacity of ferritin of the

enterocytes(the amount sequestred within the cells
depends on the body stores of iron)



IRON LOSS

» faeced0.6 mg/d):non-absorbed (90%),
bile, and shed mucosal iron

» skin desquamation(0.1 mg/d)
» perspiration (0.1 mg/d)

e urine (0.1 mgd)

* menstruation (0.4 mg/d)



IRON IN ORGANISM

* Functional: haemoglobin(65-70%),
myoglobin (10%),cytochromes, FeS-
proteins, enzymes

* Transport: transferrin (0.15%)

» Storageproteins (20%): ferritin
haemosiderin






MYOGLOBIN

o Fet

1 heme and 1 globin
chain

1 afinity for O , than Hb

CYTOCHROMES

 heme metaloproteins of
respiratory chain

e Fe’t— Fe?t




DIAGNOSTIC TESTS OF IRON
STATUS

HAEMATOLOGICAL
haemoglobin
red cell indices

e examinations of bone marrow

BIOCHEMICAL



BIOCHEMICAL TESTS OF IRON
STATUS

SERUM IRON

TRANSFERRIN

TRANSFERRIN RECEPTORS

FERRITIN



SERUM IRON

« normal values(adults) in males12- 27 pmol/l
In females10- 24 pmol/l

 |sof little valuein the investigation of iron metabolism(afall is
a late feature of iron deficiency)

* |: iron deficiency, infection, chronic inflammation,
malignancies blood loss

* 1: haemolyticanemia iron poisoning hepatitis, iron
overload



TRANSFERRIN

transport protein for Fe3*, p,-globulin from liver
normal serum concentration 2-4 g/l= 23—45 pmol/l

| : atransferinemia (hereditary dis.), hypotransferinemia
(exsudativeenteropathy, nefrotiic sy), protein malnutrition ,
chronic liver diseaseinflammation (negativeacutephase
protein), anemia

1. [Fe/S1: acutehepatitis, cirrhosis, hemolytic anemia
Fe/S |: iron deficiency, pregnancy



TRANSFERRIN

 normally only 30- 40% of the iron binding sitesof
transferrin (total iron-binding capacity—
TIBC) are occupiedby Fe 3* = transferrin
saturation, the restis serum unsaturatediron

binding capacity (UIBC)

e total iron binding capacity (TIBC) Is the maximal
iIron concentration, that serum (principally
transferrin ) canbind



Normal valuesand calculations

 TIBC (pmol/l) = transferin/S @amol/l) x 2

= 46- 90 pmol/l
. 56
e TIBC (mg/l) =transferin/S (g/l) x 2 x
79 570
= 2.8—5.6 mg/l
Fe/S [umol /1]
e saturation [%] = X 4,41

transferin /S [g/l]
=15-45%



 TIBC

° |: hemolytic anemia, hemochromatosis cirrhosis
° 1: iron deficiency

o Saturation

° |:iron deficiency
° 1:iron abundance



TRANSFERRIN RECEPTORS
sTfR

estimation of amount releasedinto circulation
is the most sensitivandicator of cell iron
deficiency

1: iron deficiency
}: IC abundanceof iron

sTfR /S = 0.85-2.29 mg/I



Receptor index

° TR / log feritin

 differentiation of iron deficiency |
X

» deficiencyin malignanciesand chronic
inflammations |



FERRITIN

» Fe** storageprotein found in nearly all cellsof
the body.

* |In the liver and in the macrophagesystem it
provides a reserveof iron readily available for
formation or haemoglobinand other iron-
containing proteins.

* tissuespecificizoferritins ! \
Fed* ! —,;

protein capsule — apoferritin -
24 subunits, type H (heavy) //v“

L (light)



FERRITIN

normal serum concentrationin males50- 710pmol/|
females20 - 640pmol/l

the value indicatesthe tissuestoresof iron

}: iron deficiency

1. Iron overload, malignancies(non-specifictumor
marker), chronic inflammation (acutephase
protein)



lron in organism

| negativeconsequence- prooxidative
effect

Fenton reaction:
H.,O,+ Fe2* — OH + OH + Fe**

Fe*+ O, — Fest + O,



r

lron deficiency

e oneof the mostprevalent disorders of humans
particularly children, youngwomen, and elderly

* hypochromic mikrocytic anemia

 dueto dietary iron deficiency, chronic blood loss
malignancy or increasedrequirement of iron In
pregnancy, breastfeeding children or blood donors



Hypochromic mikrocytic anemia
« Haematologicaland biochemicalfindings:
» |ery, | Hb, | MCV, | MCH, | MCHC
. | FelS
o | ferritin — early and sensitive indicator

° 7 transferrin
* 1 TIBC - late indicator, | transferrin saturation
e 1 STfR —the most sensitive indicator



lron overload

Haemochromatosis

hereditary disorder, an inborn error of regulation of
Iron absorption

clinical features hepatic cirrhosis, cardiomyopathy,
diabetesmellitus, hyperpigmentation and arthritis

Hemosiderosis

non-hereditary disorder; term usedto imply iron
overload



