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•• normalnormal valuesvalues /S/S 1,3 1,3 -- 1,8 1,8 µµµµµµµµmolmol /l /l 
95 95 -- 140 140 µµµµµµµµg/lg/l

•• EuropeEurope -- marginalmarginal deficiencydeficiency ((↓↓ contentcontent in in soilsoil ))
70 70 –– 100 100 µµµµµµµµg/lg/l

•• lightlight deficiencydeficiency 50 50 –– 70 70 µµµµµµµµg/l (g/l ( ↑↑ cardiovascularcardiovascular
dis.)dis.)

•• severe severe deficiencydeficiency 20 20 –– 50 50 µµµµµµµµg/lg/l

•• criticalcritical deficiencydeficiency << 20 20 µµµµµµµµg/l (g/l ( deficiencydeficiency dis.)dis.)
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NutritionalNutritional intakeintake

•• MainMain sourcessources
•• bulbous vegetablebulbous vegetable
•• brazilbrazil nutsnuts
•• visceraviscera
•• seasea fishfish
•• meatmeat
•• cerealscereals
•• legumelegume

•• RDIRDI:: 40 40 –– 80 80 µµµµµµµµg /dg /d
((estimateestimate ofof intakeintake CzechCzech reprep . 20 . 20 –– 40 40 µgµg /d !)/d !)
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FormsForms ofof seleniumselenium in in foodfood andand drugsdrugs

•• OrganicOrganic Se (Se (selenoMetselenoMet ))
•• activeactive resorptionresorption via channelsvia channels
•• highhigh retention in organismretention in organism
•• antioxidative effectsantioxidative effects
•• lowlow excretionexcretion

•• AnorganicAnorganic Se (NaSe (Na22SeOSeO33))
•• passivepassive resorptionresorption by diffusionby diffusion
•• lowlow retentionretention in in organismorganism
•• ratherrather prooxidativeprooxidative effects?effects?
•• highhigh excretionexcretion
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MetabolismMetabolism

•• AbsorptionAbsorption
•• 76 76 -- 100%; duodenum 100%; duodenum andand jejunumjejunum

•• Transport Transport andand distributiondistribution in in organismorganism
•• bindsbinds albumin albumin andand thenthen isis builtbuilt intointo

selenoproteinsselenoproteins as Seas Se--CysCys
•• not not storedstored in in thethe liverliver →→ in in inappropriateinappropriate

intakeintake deficiencydeficiency occursoccurs quicklyquickly

•• ExcretionExcretion
•• 50 50 –– 60% urine60% urine
•• faecesfaeces
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SelenoproteinsSelenoproteins

•• GlutathionGlutathion --peroxidaseperoxidase ((GPxGPx))
•• XOOH + 2 GSH XOOH + 2 GSH →→ XOH + HXOH + H22O + GSSGO + GSSG

peroxideperoxide alcoholalcohol

•• ONOOONOO-- + 2 GSH + 2 GSH →→ NONO22 + H+ H22O + GSSG      O + GSSG      
peroxonitriteperoxonitrite

•• SpermSperm selenoproteinsselenoproteins in DNA in DNA andand mtchmtch

•• DeiodinaseDeiodinase
•• 3 3 typestypes , , actionaction ofof thyroidthyroid hormoneshormones ((bothboth

activationactivation andand inactivationinactivation ))
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SelenoproteinsSelenoproteins

•• SelenoproteinSelenoprotein PP
•• protectsprotects endotelialendotelial cellscells fromfrom peroxonitriteperoxonitrite

•• OtherOther selenoproteinsselenoproteins withwith oror withoutwithout tissuetissue
specifityspecifity (a (a numbernumber ofof 10)10)

•• ThioredoxinThioredoxin reductasereductase (TR)(TR)
•• ((thioredoxinsthioredoxins TrxTrx –– enzymesenzymes withwith disulphidedisulphide bondbond , , 

oxidoreductasesoxidoreductases :: ↔↔ ))TT
S S -- SS

TT
HS  SHHS  SH
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ThioredoxinThioredoxin reductasereductase functionfunction

• regeneration of thioredoxin-S 2 (Trx-S2)

• reduction of SeO 3
2-

• reduction of hydroperoxides, selenodiglutathion, 
lipoic and dehydroascorbic acid, vit. K and
alloxans

• e- donor for pGPx

TR
Trx-S2 + NADPH + H+ ���� Trx-(SH)2 + NADP+

spont.
Trx-(SH)2 + Protein-S2    ���� Trx-S2 + Protein-(SH)2

TR
SeO3

2- + 3 NADPH + 3 H+   ���� Se2- + 3 NADP+ +3 H2O
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ImportanceImportance ofof Se Se 

•• AntioxidativeAntioxidative protectionprotection ((GPxGPx; ; 
cardiovascularcardiovascular diseasesdiseases , , cancercancer , , cognitivecognitive
functionfunction ))

•• SynthesisSynthesis ofof eicosanoidseicosanoids
•• AffectsAffects immuneimmune reactionsreactions , , ↓↓ viralviral expressionexpression
•• Heavy metals (Heavy metals ( HgHg, Cd, , Cd, TlTl , , PbPb, As) , As) andand organicorganic

carcinogeniccarcinogenic substances deactivationsubstances deactivation
•• Regulation ofRegulation of action of thyroid hormones action of thyroid hormones 

(deiodinase)(deiodinase)
•• NecessaryNecessary for for reproductionreproduction ((selenoproteinsselenoproteins ) ) 

andand developmentdevelopment
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DeficiencyDeficiency

•• Risk Risk groupsgroups

•• longlong --termterm parenteralparenteral nutritionnutrition

•• cysticcystic fibrosisfibrosis , , phenylketonuriaphenylketonuria

•• sportsmensportsmen
•• pregnantpregnant andand breastfeedingbreastfeeding womenwomen
•• childrenchildren
•• seniorsseniors
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DeficiencyDeficiency

•• ClinicalClinical symptomssymptoms

•• MuscularMuscular weeknessweekness , , painpain andand asthenopiaasthenopia
•• DepigmentationDepigmentation andand otherother defectsdefects ofof hairhair , , 

skin skin andand nailsnails
•• MacrocytosisMacrocytosis

•• OxidativeOxidative stressstress
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DeficiencyDeficiency

•• 1. 1. stagestage : : ↓↓ GPxGPx, , impairmentimpairment ofof immuneimmune
response; response; ↑↑ risk risk ofof cardiovascularcardiovascular diseasesdiseases
andand malignitiesmalignities

•• 2. 2. stagestage : : hormonalhormonal metabolismmetabolism changeschanges , , 
epidemiologicallyepidemiologically significantsignificant diseasesdiseases ,, deathdeath
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DeficiencyDeficiency diseasesdiseases

•• KeshanKeshan diseasedisease
•• kardiomyopathykardiomyopathy , , muscularmuscular affectionaffection
•• KeshanKeshan region in region in middlemiddle China, China, NewNew ZealandZealand

•• KashinKashin --BeckBeck diseasedisease
•• osteoarthropathyosteoarthropathy , China, China

•• myxedematousmyxedematous kretenismkretenism
•• ZairZair
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ToxicityToxicity

•• Se Se maximalmaximal safe safe dailydaily intakeintake : : 400 400 –– 600 600 µµµµµµµµg /dg /d

•• unfavorableunfavorable effecteffect ofof Se: Se: aboutabout 1 500 1 500 µµµµµµµµg /dg /d

•• DM ?DM ?

•• selenosisselenosis -- hairhair lossloss , , nailnail defectsdefects , , vesicularvesicular skin skin 
affectionsaffections , , enamelenamel spotsspots andand pitspits , , fatiguefatigue , , breathbreath
odourodour ((garlicgarlic ←← dimethylselenidedimethylselenide )): : >> 2 000 2 000 µµµµµµµµg /dg /d

•• GIT, GIT, peripheralperipheral nervesnerves affectionaffection :  :  >> 15 000 15 000 µµµµµµµµg /dg /d
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ApplicationApplication

•• in in deficiencydeficiency

•• antioxidativeantioxidative protectionprotection ((cardiovascularcardiovascular
diseasesdiseases andand malignitiesmalignities ))

•• reproductionreproduction , , developmentdevelopment andand growthgrowth
(fertility, (fertility, pregnancypregnancy , , breastfeedingbreastfeeding ) ) 


