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Nutrient Absorption Factors and Interactions

symbols:  (-) deficiency,   (+) excess, ( increase, ( decrease, (?) conflicting information in the literature 

NUTRIENT
FACTORS THAT ( ABSORPTION
FACTORS THAT ( ABSORBTION
OTHER INTERACTIONS

Vitamin A
fats, bile acids
fiber, olestra
-protein, Zn (-) ( ( A activity (ADH) and mobilization 

-Vit E nec. for conversion of B-carotene to retinol and protects both from oxidation.  Vit E is also necessary for vit A transport and storage

-vit A (-) ( Fe mobilization( microcytic anemia

Vitamin D
bile salts
Fe (-), fiber, olestra
-Ca (-)((activation of D3 and PTH

-anticonvulsants: phenobarbitol, dilantin  ( D activity

-renal disease, P (+) (( plasma D3

-Pb ( ( D3 activation by (-) 1 hydroxylase

-w/ vit K ( osteocalcin for bone metabolism

Vitamin E
MCT, bile salts, fats
fiber, olestra
-( Fe2+ (( vit E efficiency 

-(PUFAs, EFAs((vit E req.

-vit C regenerates vit E tochoperol from tocopheryl radical

-w/ vit D: bone metabolism

-Se, Cys and Met spare vit E

-req. for B carotene to retinal as well as transport and storage

Vitamin K
bile salts, fats
(+) vit A and E, MCTs, SCFAs, fiber, olestra
-w/ vit D stim. osteocalcin (bone Gla) which deposits CA and P into bone via osteoblast 

-(K(( Glutathione excretion

-dicumarol stops vit. K regeneration((coagulation

Vitamin C

aspirin, pectin, Zn, Fe
-reduces Cu, Fe, glutathione

-involved in Fe mobilization

-1.5g vitC/day( cer0rruloplasmin activity

-Pro/Lys hydroxylation

-carnitine synth:  KD-2 different hydroxylases  w/ Fe 2+

-LV, KD:  Phe ( Tyr, Phe hydroxylase w/ Fe2+

-regenerates dihyydrobiopterin from tetrahydrobiopterin

-Tyr(acetoacetic, dioxygenase w/ Fe 2+

-Tyr ( DOPA, Tyr hydroxylase w/ Cu2=

-Dopamine(NE, dopamine mono-oxygnease w/ Cu2+

-Trp(5HT, Trp hydroxylase

-( oxidation of vit A, E, 

-inactive folate(dihydro/tetrahydro-folic acid

-Pb/heavy metals:  vit C ( abs and/ or secretion through chelation

Folic acid
vit C, glutamate

Zn dep exopeptidases
conjugase inhibitors, Zn 
-ethanolamine( choline 

-niacin (NANM

-req. niacin for conversion to THF etc

-B12 prevents enrtapment in methylated form

-oral contraceptives, anticonvulsants

-homocysteine(Met

-vitC protects folate from oxidation

Vitamin B12
intrinsic factor
vit C, Cu (?), thiamin (?)
-prevents folate trap

-homocysteine ( Met, Met synthase w/ methylcobalamin

-methylmalonyl (succinyl CoA, methylmalonyl CoA mutase w/ adenosylcobalamin

-(-)B6, Fe (  likelihood of (-) B12

-Leu:? 

-autoimmune dz meds, NSAIDS

Vitamin B6

Zn
-Trp( niacin:  3OH dynurenine(3OH anthranilate

-PN oxidase req. riboflavin

-PLP kinase req. Zn

-PL chelates Fe ((Fe uptake

-heme synth:  (-aminolevulinate synthase

-cystathione synthase req PLP

-estrogen sulfate competes for DOPA carboxylase

-oral contraceptives, isoniazic, penicillamine, corticosteroids, anticonvulsants, hperthyrodism, LV dz, KD dz, stress

-(-)Zn, EtOH ( alkaline phosphatase

Thiamin

(-)folate or protein
-Mg req. to form TPP for all functions

-Leu met:  (-ketoisocaporate ( isovaleryl CoA w/ FAD, lipoic acid

Riboflavin
bile salts, HCL

-works w/ Mb, Zn in oxidases and DHs

-PMP or PMP ( PLP or PL(PIC

-folate ( N5methyl-THF

-Trp ( niacin

-retinal ( retinoic acid

-reduction of GSSG(GSH (glutathione)

-choline met: Choline DH, dimethylglycine DH, monomethylglycineDH

-Tyr ( dopamine

-dopamine, tyramine and histamine catabolism -MAO

Niacin
Folate

-Glu( GTF

-reduces glutathione

-folate conversion

-(Leu((niacin synth. by (-) quinolinic acid synth. from Trp

-niacin synth. req.vit B2, B6

-DHAA (AA  

-isoniazid binds to phospholipoprotein

-preg/oral contraceptives (-) conversion from Trp

Pantothenate


-heme synth. w/ Fe, B6

-acylation of AA

Biotin
n/a
n/a
n/a

Choline
n/a
n/a
n/a

Sodium


-(Na((Ca, K secretion

-AT for many nutrients

Potassium


-(K((Ca secretion

-loop diuretics((K

Chloride
n/a
n/a
n/a

Calcium
vit D, lactose, protein, vit C
fiver, phytate, (+)Mg, Zn if (-)Ca
-(Na (( Ca excretion

-(K((Ca secretion

Magnesium
vit D
(Ca, (P
-w/ Ca: blood clotting, competes for troponin, Ca cellular uptake, release from SR

-req. for PTH secretion

-vit D hydroxylation in liver

-w/ vit K for Na/K ATPase 

Iron
protein, Lys, His, Cys, Met, nonheme:  (Fe qty, vit C 
B6 chelates Fe nonheme: fiber, (+)Ca, P,Mn

phytate, Zn, Co, Cu, Cd, Pb
-req. Cu for transport and heme formation

-(+)Zn or Cu impairs Fe utilization

-cofactor for Tyr OHase, MAO:  Tyr(dopamine, T4(T3

-cytochromes: energy and heat production

Zinc

folate(. 400mcg), Cu, Ca, Fe, Cd, fiber, phytate (esp. w/Ca)
-vit A:  req. for ADH, RBP production

Copper
protein
(+)Zn, Fe (?), fiber, complexes w/ Mn, S, Mo, C
-Fe transport

-Tyr metabolism

-Tyramine, dopamine, hisamine metabolim

-Vit C((ceruloplasmin oxidase activity

-(+)Zn((metalothionein-Cu trap

-(Cu((Fe transport and ( glutathione peroxidase fxn.

Selenium
vit A, C, E, GSH
heavy metals(esp. Hg), phytates, (+) Cu or Zn
-(E(( need for Se

-I metabolism

Cu (-)((glut. peroxidase

Iodine


Se needed for metabolism

Chromium
AA, oxalate, nicotinic acid, vit C, (-) Fe
(-)transferin or albumin, (+)Cr, Zn, Fe, phytate
-w/glut, niacin(GTF

Vanadium

phytate (?)
-glutathione(?)

-w/ Tyr(osteoblast activity

-nonheme Fe transport

-Va tox. ( w/ vit C, EDTA, Cr, protein, Fe2+, Cl, AlOH

Lead
(-)Ca, P  (+) vit D, fasting, fats, lactose
( Ca, phytate
-(-) Pb((Fe stores

-(+) Pb( (heme synth and deactivation of vit D

Arsenic

(+) Se
(As((tissue MN and ( bone mineralization

