RACIONALNI VYZIVA

Kvantitativni hledisko
eKvalitativni hledisko
Nadstavba

*Estetické hledisko

*Socio-ekonomické hledisko



VYZIVA
Vyvazena strava Clovéka musi obsahovat:
— cukry (50 —55 %)
— tuky (30 %)
— bilkoviny (15 -20 %)
— vitaminy, ruzne¢ anorganicke latky
— vodu - denni potieba odpovida 2,4 1
— 7. tohoto objemu pr1jima dospély Clovek
e vodu v objemu kolem 1200 ml,

* 900 ml je ptijato ve strave
* 300 ml vody je vytvofeno béhem metabolicke premény

Denni potieba energie je:

—u dospélého muze ~12600 kJ

—u dospélé Zeny ~9200 kJ

— skuteCna potieba vSak zavisi na:
* télesné hmotnosti

* rozsahu télesné aktivity
» dalSich fyziologickych a patofyziologickych faktorech



VODA

VITAMINY, MINERALY

VE VYZIVE



Voda jako prostiedi, ve kterém prbbihaj_i sloZité zivotni déjé

| lipidy | .

acetyl-CoA : : - : stopoveé prvky

B/

H,0

citratovy cyklus

dychaci retézec » ATP |




VODA

*50-70% teélesné hmotnosti, novorozenci
»2/3 intracelularné, 1/3 extracelularné
*Metabolismus

ekompartmentalizace

fylogeneticke hledisko






Voda a jeji funkce v lidskem téle

Transportni prostredi, rozpoustédlo, chemickeé reakce jen ve
vodnim prostredi, voda vstupuje do chemickych reakci
zvlhCovani a ochrana sliznic

V¢k, pohlavi, hmotnost

— B.Obsah vody v téle
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FYZIOLOGICKE ZMENY

podil vody na hmotnosti organismu
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Voda je polarni rozpoustédlo
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Dobfe se rozpoustéji iontove slouceniny

a slouCeniny s polarni

vazbou a polarnimi skupinami v molekule
(cukry, ethanol apod.)




WATER BALANCE IN THE BODY

Water gain l Water loss
2.2 L/day

] Insensible

water loss

0.9 L/day

0.3 L/day 1.5 L/day
0.1 L/day

2.5 L/day 2.5 L/day

Intake Metabolic production Output i

22L/ay*  03L/day 2.5 L/day




% VODY

KREV 83%
SVALY 76%
KUZE 72%
KOSTI 22%
TUKY 10%

ZUBNI SKLOVINA

2%




VODA

/4

Y

INTRACELULARNI EXTRACELULARNI
TEKUTINA TEKUTINA
40% télesné hmotnosti 20% télesné hmotnosti

60% telesné vody

40% télesné vody

30 |

151




EXTRACELULARNI
TEKUTINA

U U

INTRAVAZALNI INTERSTICIALNI
TEKUTINA 5% TEKUTINA  15%

KREVNI PLAZMA TKANOVY MOK

LYMFA

TRANSCELULARNI
TEKUTINA

MOZKOMISNI MOK PERIKARDIALNI TEKUTINA

NITROOCNI TEKUTINA NITROKLOUBNI TEKUTINA

PLEURALNI TEKUTINA SEKRETY TRAVICICH ZLAZ

PERITONEALNI TEKUTINA

Klinicka vySetieni: hodnoceni elektrolyti extracelularné



celkova télesna voda
42 litrG
60 % télesné hmotnosti

v extracelularni tekutine |

14 litrd

voda v intersticiu
10,5 litru

15 % télesné
hmotnosti




Extracellular fluid Intracellular fluid

200 1
Plasma .
Interstitial fluid Misc.
150 1 phosphates
Q 0 =
T Na* o = E
2 2| Ne cr =
E 3 o
MNa*
50 HCO5 \\ Prot~
K Prot- K- HCO;,™ HCO5~
N\ AN N
0- a
ClI-
B

FIGURE 1-1 Organization of body fluids and electrolytes into compartments. A) Body fluids are divided into Intracellular and extracel-
lular fluid compartments (ICF and ECF, respectively). Their contribution to percentage body weight (based on a healthy young adult male; slight
variations exist with age and gender) emphasizes the dominance of fluid makeup of the body. Transcellular fluids, which constitute a very small
percentage of total body fluids, are not shown. Arrows represent fluid movement between compartments. B) Electrolytes and proteins are un-
equally distributed among the body fluids. This uneven distribution is crucial to physiology. Prot ™, protein, which tends to have a negative charge

at physiologic pH.

Chemicky gradient ~ Malé polarni a nepolarni molekuly
Elektricky gradient  Velké polarni molekuly, ionty



C. lontové slozeni télesnych tekutin
intersticium

anionty
cr
HCO;
proteiny, fosfaty

a jiné

anorganicky
fosfat

*) celkové Ca v plazmé 2,5 mmol/l; **) celkové Mg v plazmé 0,9 mmol/1




intracelularni tekutina tkanovy mok plazma

osmoticky
tlak

Obr. 8.41 Sily zodpovédné za pohyb materialu pres bariéry oddélujici hlavni kom-
partmenty télesnych tekutin

- prostup iontil pfes ob¢ bariéry neni stejny
- pohyb vody



Obr. 8,42 Pfi prifmu izotonické tekuting se tekuting rozprostfe mezi intravaskuldrni
a extravaskuldirni &ast extracelularnibo kompartmenty, do intravaskularniho kom-
partmentu tekuting nepfechazi, protoie bariéra je pro fonty nepropustni, a voda
neprechdzi, protole obé strany bariéry jsou izotonické



Obr. 8.43 Pri pFijmu isté vody se voda rozprostie do viech kompartmentii, aby
virovnala jejich osmolaritu



tkanovy mok
(intersticium)

tkarovy mok
(intersticium)

Obr. 8.44 Pii pFijmu hypertonické tekutiny prechazi voda do extraceluldrniho
prostoru z prostoru intraceluldrniho, aby vyrovnala osmolaritu obou kompartmenti



e W B Body Water and Body Fluid Compartments

Markers Used to

Body Fluid Compartment Fraction of TBW* Measure Volume Major Cations Major Anions
TBW 1.0 Tritiated H,0
D,0
Antipyrene
ECF 1/3 Sulfate Na* Cl-
Inulin HCO,"
Mannitol
Plasma 1/12 (1/4 of ECF) RISA Na* Cl-
Evans blue HCO,"
Plasma protein
Interstitial 1/4 (3/4 of ECF) ECF-plasma Na* Cl-
volume (indirect) HCO,"
ICF 2/3 TBW-ECF (indirect) K* Organic phosphates
Protein

*Total body water (TBW) is approximately 60% of total body weight, or 42 L in a 70-kg man. ECF = extracellular fluid; ICF = intracellular fluid; RISA =
radioiodinated serum albumin.



HOMEOSTAZA

Izoionie — koncentrace iontl

Izotonie — osmoticka koncentrace

*Izohydrie — pomér kyselin a zasad

*Izovolémie — objem ECT (volumoreceptory nebo baroreceptory,

RAS, ADH)



Izovolémie Pii¢ina — nasledek

Hypovolémie (dehydratace)

Komplexni poruchy!

Hypervolémie (hyperhydratace)

VYSETRENI PRI PORUCHACH HYDRATACE

. Anamnéza — nemoci ledvin, GIT, DM, DI, I¢ky, prijem a

vydej, zmeény hmotnosti, atd.

. Laboratorni vySetreni: clektrolyty, osmolalita krve,

cerveny obraz krevni, celkova bilkovina v s€ru; Astrup (=
vysetieni krevnich plynt a acidobazickeé rovnovahy)



= » D

OBJEKTIVNI VYSETRENI
Zmény na kuzi
Zmeény hmotnosti
Zmény diurezy (oligurie, anurie, polyurie)
Poruchy dychani (respiraCni aciddza, alkaldza;
sekundarni zmény — Kussmaulovo dychani)
Poruchy CNS (zmény reflexu, svalového tonu,
parestézie, poruchy védomi, koma)
Zmeény centralniho Zilniho tlaku (napli krénich zil)

Zmeny cirkulace: dehydratace — tachykardie, hypotonie



PRICINY PORUCH HYDRATACE

. NaruSeni normalniho pfijmu vody a iont

Poruchy normalni cirkulace vody a 1onttt mez1 ECT a GIT
Poruchy bunécného metabolismu

Poruchy vylucovani vody a 1onta

. Nadmérne ztraty vody (1 1onti1) kiizi



DEHYDRATACE

= snizeni objemu télesnych tekutin (zmény v mnozstvi vody jsou spojené
se zménami sodiku, vztahuji se k ECT)

HYPERTONICKA DEHYDRATACE = ztrata vody vy$si nez sodiku

Krevni plazma hypertonicka, voda unika z bunék. PriCiny: nedostateCny piijem
vody pfi parenteralni vyzive, vysoké ztraty pi1 poceni, pii horecce.

Klinicky obraz: Zizen. Poklesly kozni turgor, suché sliznice, jazyk; poruchy
polykani, apatie, slabost, oligurie, hypotenze. Piiznaky od CNS.

Zavodnéni — privod tekutin musi byt pomaly.

IZOTONICKA DEHYDRATACE = izonatremicka

PtiCiny — krvaceni, 1é¢ba diuretiky, ztraty v GIT, pistéle — drenaze,
Hypovolemicky syndrom: tachykardie, hypotenze, Sok,
pokles diure¢zy, znamky dehydratace.

HYPOTONICKA DEHYDRATACE

Vzdy vétsi deficit sodiku nez vody.

Bunécna hyperhydratace. Snizeni objemu ECT a plazmy
Ztraty soli GIT, ledvinamu.

Hypovolemicky syndrom, ptiznaky z CNS.



L.

hypertonickd: v ECT + 4 ICT — 4 CTV
etiologie: + piisun HoO. T ztraty hypotonické tekutiny pii horeékach. zvraceni,
priymech, DM (glvkosurie, ketonurie). DI, tracheostomii, pneumonii,
rendlnim selhdvani. osmoticka diuretika
laboratorni projevy: + CVP. T osmolalita moéi. TNa™a T CI'v moéi. T urea. Na™. Cl
vséru. T ery. T Hb, T bilkoviny
4 osmolalita moéi u DI

priznaky: zizeil. ¥ hmotnost, apatie. neklid. halucinace. suchy jazyk. ¥ kozni turgor.
T teplota. oliguric. sok. koma

izotonickd: ¥ ECT + norm. ICT — 4 CTV
etiologie: ztraty z GIT. zvraceni. pistéle. ileus, krvaceni. diuretika, popéleniny.
pancreatitis, peritonitis, rychla exsudace a transudace. izostenurie, polyurie.
poceni. m. Addison
laboratorni projevy: + CVP. norm. osmolalita moéi. + vyluéovani Na™ a CT. T urea.
T K. norm. Na,". T ery. T Hb. T bilkoviny

piiznaky: Zizen. Gnava. apatie. prijmy. zvraceni, meteorismus. oligurie. ¥ turgor,

svalova slabost. 4 tonus bulbii. ok. koma

hypotonickd: + ECT+TICT —» CTV (wlr 1norm.. T)

etiologie: T ztraty solutii — chronicka pyelonephritis, chron. renalni insuficience, osm.
diuréza pi1 DM. insuficience nadledvin, poruchy CNS, tumory rekta,
diuretika, laxativa, ¥ piijem solutii — neslana dieta. pfijem vody. hladovéni

laboratomi projevy: + CVP. 4 osmolalita moéi. + Na+ v moéi i v séru. T urea. T ery.
T Hb. T bilkoviny
piiznaky: neni zizen. mékké bulby. v turgor. oligurie. horecka. kieée. sok




HOMEOSTATIC COMPENSATION FOR SEVERE DEHYDRATION

DEHYDRATION

!

¥ Blood volume/
+ Blood pressure

accompanied by ——————————— (4 Osmolarity = - -~

CARDIOVASCULAR RENIN-ANGICTENSIN REMAL HYPOTHALAMIC ¥
MECHANISMS SYSTEM MECHANISMS MECHANISMS Hypothalamic
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# Peripheral
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ncl. paraventricularis,

centrum Zizné :
ncl. supraopticus

salivaéni centra neurohypofyza
: zvySene uvoliiovani
snizena produkce slin ADH

ledvinné tubuly

zvySena resorpce vody

Y

snizené ztraty vody

Obr. 8.49 Schéma rizeni stalé osmolarity extracelularni tekutiny antidiuretickym
hormonem pres ovlivnéni jak prijmu, tak vydeje vody



HYPERHYDRATACE

= zvySeni objemu mimobunécn¢ tekutiny

HYPOTONICKA HYPERHYDRATACE - intoxikace vodou

Bunécna hyperhydratace. Pokles osmolality.
Nadmérny prijem tekutin (dialyzovany pacient, pac.s poruchou
ledvin), nadprodukce ADH

IZOTONICKA HYPERHYDRATACE

Zvétseny objem ECT. Osmolalita zachovana.
Srde¢ni nedostatecnost, nefroticky syndrom, jaterni cirhoza.
Otoky a zadrzovani vody v ser6znich dutinach.

HYPERTONICKA HYPERHYDRATACE = hypernatremicka

Vzacna. Zvétseni ECT pi1 nadbytku sodiku. Stoupa osmolalita.
Primarni hyperaldosteronismus.



1.

| R

hypertonicka: T ECT +4 ICT — CTV (T, norm.. 1)

etiologie: piti moiské vody (tonuti v moii, troseénici). akutni glomerulonefritida,
akutni selhani ledvin. tumory nadledvin, hypertonické roztoky 1.v.. 1ééba
kortikosteroidy

laboratorni projevy: T CVP, { diuréza, T osmolalita moé&i. T Na,". L ery. L Hb.

¥ bilkoviny

piiznaky: T hmotnost. zizeil. horeé¢ka. neklid. exantém. hyperreflexie. dusnost (edém

plic. pleuralni vypotek). T TK. T TF. srdeéni selhani. delirium. koma

izotonickd: T ECT + norm. ICT — T CTV

etiologie: jaterni cirhoza s ascitem, srdeéni insuficience. nefroticky syndrom. tumory
nadledvin. 1.v. soluty po operaci. traumatu

laboratorni projevy: T CVP. norm. hodnoty 1onti. + ery. 4 Hb. 4 bilkoviny

piiznaky: T hmotnost. edémy. vypotky. srdeéni selhani

hypotonicka: TECT+ TICT —» T CTV otrava vodou*

etiologie: nadmeérny piijem hypotonickych roztokn. gastricka lavaz vodou. jaterni
selhani. anurie (rendlni selhani. sokova ledvina). T ADH (SIADH —
Schwartz-Bartteruv syndrom). m. Addison. pooperaéni stavy. morfin.
barbituraty. oxytocin. TBC. tumory

laboratorni projevy: T CVP, v Na,", 4 ery. 4 Hb. 4 bilkoviny. hypotonicka polyurie.

anurie (osm. nefroza)

piiznaky: slabost. nauzea. T hmotnost. ¥ TK. ¥ TF. zndmky edému mozku. poruchy

veédomi




Volume contraction

Diarrhea Lost in desert Adrenal insufficiency
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Volume expansion

Infusion of Excessive
isotonic NaCl NaCl intake SIADH
g T ST
£y 7 = D e —r
I I I I i 1 I I
> i i I 1 1 1 i I
= | i I 1 i 1 i i
s ] I : 1 I I ]
2 | ICF | ECF || I ICF ECF | | E ICF | ECF ||
i
S | I ] ! : i I |
i I i | i i I |
LT . I — ol L I I | L e e ]
Liters Liters Liters

FIGURE 5-2 Shifts of water between body fluid compartments. Volume and osmolarity of normal extracellular fluid (ECF)
and intracellular fluid (ICF) are indicated by the solid lines. Changes in volume and osmolarity in response to various sit-
uations are indicated by the dashed lines. SIADH = syndrome of inappropriate antidiuretic hormone.

Zéakladni principy:

1. Osmolarita ECF a ICF je za fyziologického stavu stejna

2. Zachovani osmolarity je zajiSténo presuny vody mezi kompartmenty!

3. ! latky, které nevstupuji do ICF a jsou osmoticky aktivni (NaCl, manitol)



O EER SV A Changes in Volume and Osmolarity of Body Fluids

Het and
Type Key Examples ECF Volume ICF Volume ECF Osmolarity Serum [Nat]
Isosmotic volume Isotonic NaCl T No change No change 1 Het
expansion infusion —[Na®]
Isosmotic volume Diarrhea J No change No change T Het
contraction —[Nat]
Hyperosmotic volume High NaCl intake T b T 1 Het
expansion T [Na*]
Hyperasmotic volume Sweating J 1 T —Het
contraction Fever T [Na*]
Diabetes insipidus
Hyposmotic volume SIADH T T l —Het
expansion J[Na*]
Hyposmotic volume Adrenal insufficiency l T ) T Het
contraction L[Na*]

=no change; ECF = extracellular fluid; Hct = hematocrit; ICF = intracellular fluid; SIADH = syndrome of inappropriate anfidiuretic hormone.

Pozn. Syndrom nepfimétrené sekrece antidiuretického hormonu,
Schwartziiv-Bartteriiv syndrom (SIADH , angl. zkr. syndrome of
inappropriate antidiuretic hormone secretion)



Regulace objemu ECT
Zmeéna kapacity krevniho fecisté

/Zména naplné¢ TteCiSt€ — piesuny vody,
snizeni/zvySeni diurézy

Sympatikus

RAS/aldosteron (mineralokortikoidy)
ANF

Dopamin (inhibice resorpce Na+ v proximalnim tubulu)

Urodilatin; guanylin, uroguanylin (strevni epitel -

stimulace exkrece sodnych a draselnych ionti)



VITAMINY

= vSechny organické slozky potravy, které jsou nezbytné pro zivot,
zdravi a rust; nejsou zdrojem energie.

HYPOVITAMINOZA (AVITAMINOZA)

HYPERVITAMINOZA
1. Snizeny obsah v potravé 1. Nadméry pfisun v
2. Porucha pfijmu potravy potravé — vét§inou
3. Porucha vstrebavani iatrogenni
4. ZvySena spotreba
5. Onemocnéni zasobniho organu

ve vodée: difuze, D, J; vit.B,, - |

ROZPUSTNE/

N

v tucich: vstfebavani ohrozeno pi1 poruchach
resorpce lipidu (chybi pankreat.enzymy ¢i ZIuc)



Vitamin Misto Transport mech. | Max.res. kapacita | Denni davka
resorpce u €lovéka / den

C Ileum Aktivni >5000mg <50mg
Biotin Tenké stfevo Aktivni ? ?
Cholin Tenké stfevo Facilitovana difaze | ? ?
Kys.listova Jejunum Facilitovana difaze | > 1000ug 100-200ng
(pteroylglutamat) (davka)
Kys.listova (5- Jejunum Difuze >1000pg 100-200ng
metyltetrahydrofolat) (davka)
Kys.nikotinova Jejunum Facilitovana d. ? 10-20mg
Kys.pantotenova Tenké stfevo ? ? (7)10mg
B¢ (pyridoxin) Tenké stfevo Difuze > 50mg (davka) 1-2mg
B, (riboflavin) Jejunum Facilitovana d. 10-12mg (dévka) 1-2mg
B, (thiamin) Jejunum Aktivni 8-14mg cca lmg
B,, Distalni ileum | Aktivni 6-9ug 3-7ug




VITAMIN B,,

*Denni potieba blizka resorp¢ni kapacité

*Syntetizovan stievnimi bakteriemi v kolon — ALE zde neni
resorpCni mechanismus

«Zasobarna v jatrech (2-5 mg)

*Ve zluci 0,5-5 pg / den, reabsorbovan

*Denni ztrata — 0,1% zasob ==$ zasoby vydrzi na 3-6 let

RESORPCE

1. Gastricka faze: B, je vazan na proteiny, nizké pH a pepsin
ho uvolni; vazba na glykoproteiny — R-proteiny (sliny,
zalud.St'ava), pH téme¢r nezavisle; vnitini faktor (IF) —
parietalni bb. Zaludecni sliznice; vétsSina vit. vazana na R-p.

2. Intestinalni faze: pankreatické proteazy, rozstépeni R-B,,,
vazba na IF (rezistentni viuci pankr. proteazam).



C COBALAMIN HANDLING BY THE STOMACH AND PROXIMAL SMALL INTESTINE

1] _~Food
The acid pH and
— Cobalamin gl e

cobalamin from
dietary protein.

D COBALAMIN ABSORPTION BY ILEAL ENTEROCYTE

Intestinal \ | lieal enterocyte
lumen

B Interstitial space

Gastric glands secrete E '

haptocorrin, which then

binds to cobalamin. |

R
e — o) e
~ &  cobalamin 1l
Deglycosylation?
Haptocorrin and degradation of IF
proteases and HCO3

CBL is released after the (AR St ‘Degraded % o
proteolytic degradation receptor?  ~*
of haptocorrin. .

The IF-CBL complex forms. ‘L

(8]
\j lleal enterocyte absmhn‘.J
/ IF-CBL complex.




RESORPCE VITAMINU B;,

G

Intrinsic Factor

Perniciozni anémie

LEUM

u 1 I
ol e ranscobalamml



DUsledek — porucha syntézy DNA

U hemopoetickych bunék, megaloblastickd
maturace jader.

Klinick& manifestace — megaloblastickd anémie.




HYPOVITAMINOZY

Kys.listova — poruchy vyvoje embrya (rozstépy)
B,, — perniciozni anémie

C — skorbut (kurdéje)

D — ki1vice

E — poruchy plodnosti

K - hemoragie

HYPERVITAMINOZY

A — teratogenni

D — selhani ledvin

K — anémie, poruchy GIT

B¢ — periferni polyneuropatie



BERI-BERI (thiamin)

"The first clinical descriptions of beriberi were
by Dutch physicians, Bontius (1642) and

Nicolaas Tulp (1652). Tulp treated a young 4 - . 3l #y>1coraT T"‘E‘I,'E;-,'[ 3

AMSTELREDAMENSIS |3/ g8

Dutchman who was brought back to Holland
from the East Indies suffering from what the | =
natives of the Indies called beriberi or "the o . E‘f‘;;iﬁ‘j j_jg; g
lameness." Tulp's description of beriberi was a LRI v locis crmendatior.
detailed one, but he had no clues that it was a o8 |
deitary deficiency disease. This discovery came
more than two hundred years later. Nicholaas
Tulp (1593-1674) 1s best remembered as the
central figure in Rembrandt's famous painting,

"The Anatomy Lesson" (1632).
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Thiamin = koenzym karboxyldz dilezitych pro metabolismus
glukozy a energeticke zasobeni nervovych a svalovych bunék




Suché beri beri = bilateralni polyneuritida
(poklesla zapésti a chodidla), ztrata Slacho-
okosticovych reflexu, parestézie koncetin,
svalova slabost

Vlhké beri beri = otoky (obliceje, dolnich |

koncetin, ascites), poruchy srdecniho rytmu

a kardiomyopatie. Nemocni umiraji na

srdecni a plicni selhani.

Pozn. Alkoholici, karcinom zaludku
Pozn. ,,bila ryze*




SKORBUT

Scorbutic Gums
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Mineral

Denni potreba

Na 30g
K 1,0 g
Cl 35¢g
Ca 12¢g
P 1,2 ¢g
Fe 18,0 mg
J 150,0 pg
Mg 0,4 g
Co ?
Cu ?
Mn ?
/n 15 mg

Koenzym reakci metabolismu sacharidii; deficit — zvySena
iritabilita CNS, perif. vazodilatace, arytmie; nadbytek —
potlacuje el. aktivitu CNS 1 kosterniho svalu.

Soucast enzymt (karboanhydraza v ery, laktatdehydrogenaza,
peptidazy)



STOPOVE PRVKY

Arsen
ChI'OIn — experimentalni deficit, glukozovy oralni test ma diabeticky charakter

KOb alt — soucast enzymd, vit.B,,; otrava kobaltem (pivo), kobaltova kardiomyopatie

v 19
Med — postizeni cytochromoxidazy (experiment), melanom — zvySeni radiosensitivity pfi depleci médi;poruseni cévni stény
Fluor
Jod
A4
Zelezo

Mangan — katalyzuje podobné reakce jako Mg, skladovan v mitochondriich, B1-globulintransmanganin
9 - MOIdeen — v xantinoxidaze a flavoproteinech, u lidi deficit???
10. Nikl

1 1 - Selen — antioxidans, v potravé vazan na bilkoviny (alkoholismus, jaterni cirh6za)
12. Kfemik
13. Vanad

1 4 . Zlnek — soucast metaloenzymil, proteosyntéza (ribosomy);deficit-Stiedni Vychod (paraziti,fytaty ve stravé);atrofie varlat,
poruchy imunity;u DM 50% zdsob Zn (insulin skladovéan v pankreatu spolu se Zn)



Heme Iron
(Animal Proteins)

Food components
Duodenal Cytochome b

Ascrobic Acid Non-Heme

Iron (Fe3*)

Digestion

Amino Acids

Heme
\

* Copper containing
ferroxidase analogus to
ceruloplasmin

« Converts Fe?* to Fe3* for
transferrin loading
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Phytates

Dietary fiber

Polyphenols

Phosphates, Phosphoproteins

Calcium, Zinc
DMT1

* Transports ferrous iron and
* Expression increased by

 Needs to co-transports

other divalent cations

iron deficiency

hydrogen ion

* The only iron export protein
* Exports iron in the ferrous

* Undergoes internalization

* Mutations cause

identified
from

and degradation on binding
hepcidin

hemachromatosis




Iron: Factors Affecting Absorption

Physical State
(bioavailability) | NémMe > Fe* > Fe3¥*

phytates, tannins, soil/clay (pica), laundry

Iinhibitors . )
starch, iron overload, antacids

Competitors lead, cobalt, strontium, manganese, zinc

ascorbate, citrate, amino acids, iron
Facilitators deficiency, stomach acid, high altitude,
exercise, pregnancy







