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Tematicky nastin prednasky

Obecne a jedineCné o vitaminu C (biosynthesa,
metabolismus, potreba)

Vyuzitelnost a farmakokinetika vitaminu C, megadavky,
doporucené a optimalni davky

Predpokladané biologické funkce vitaminu C

kyselina L-askorbova jako antioxidant

vliv askorbatu na aktivitu enzymu

vitamin C a prevence nachlazeni, nadorovych chorob,
aterosklerosy aj.

Problém pfijmu vitaminu C u nasi populace
Vitamin C jako technicky prostredek
Shrnuti, zavér



Hlavni rysy biosynthesy KA

e Mutanti esyntetisujici a mutanti syntetisujici KA
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Metabolismus KA
— vstrebani, transport, saturace tkani,
vylucovani, katabolismus

 Po denni davce 30 mg KA - moci se vylouCi 7 % (2 mg) KA
 Po denni davce 2000 mg KA - moci se vylouci 85 -90 % (1700 — 1800 mg)
KA

» Askorbinurie — je pozitivni jen po dostateCné velké davce KA a
pri dostatecne velke askorbemii (nad 17 umol/l)

 Po davce 500 mg KA se maxim. absorpce dosahuje po 3,5 — 4,5 h (pfi
dostateCné saturaci)

 Obsah KA v plazmé nad 17 uM — je pfistupny tkanim

o Aktualni hodnota askorbémie nemusi odpovidat stavu saturace tkani timto
vitaminem

* Pfi dennim pfijmu 60 — 100 mg KA se vytvofi a vylou€i 30 — 50 mg oxalatu
« Pfidennim pfijmu 5 — 10 g KA se vylouCi max. 100 mg oxalatu
« Vitamin C v moci: vysledek glomerularni filtrace a tubularni aktivni resorpce

pfi askorbémii nad 80 uM se 99 % filtrované KA reabsorbuje

maxim. tubularni kapacita KA je 85 uM
e HraniCni askorbémie chranici pfed avitaminosou : 17 uM

 Nejspolehlivéjsi metoda stanoveni saturace organismu vitaminem C:
» UrcCeni KA v leukocytech, nebo v PMN, jen s vyhradami v plasmé



Optimalni laboratorni hodnoty:

askorbémie 45 -85 umol /|

leukocyty 20 -53 ug /10-8

pozitivni askorbinurie

telesny pool nad 1500 mg

90 — 95 % vitaminu C ve formé L-askorbatu
normalni rychlost metabolického obratu : 90 mg / d
Denni potreba vitaminu C : 60 - 150 mg
Okolnosti zvysujici potrebu KA : zvysené oxidacni

~ 7y Fr r 3 7rj\3 O

drogy aj. xenobiotika, abusus alkoholu, hojeni ran,
Infekce aj.



Udast askorbatu pfi
enzymatickych pochodech

vITAMIN C: In Sitit KINETICS

TABLE II
ASCORBIC ACID AND BlocHeEMicCAL FUNCTION

Enzymalic reactions Chemical reactions

Procollagen-proline dioxygenase (EC 1.14.11.2) Intracellular

Procollugen-proline dioxygenase (EC 1.14.11.7) Quenching of reactive oxidants

Procollagen-lysine 5-dioxygenase (EC 1.14.11.4) Iron-[erritin interaction

y-Butyrobetaine dioxygenase (EC 1.14.11.1) Extrucellular

Trimethyllysine dioxygenase (EC 1.14.11.8) Quenching of reactive oxidainls

Dopamine S-monooxygenasc (LEC 1.14.17.1) Electron transter to oxidized to-

Peptidylglycine monooxygenase (EC 1.14.17.3) copherol

4-Hydroxylphenylpyruvate dioxypcenase Prevention of LDL oxidation
(B¢ 1.43:11.27) Iron absorption in gastrointestinal

tract




Predpoklad — ucast askorbatu pri
katabolismu cholesterolu ucast

askorbatu pri oxidaci etanolu

Ethanol in the liver (mg/g)

-0.5 % ascorbate in diet
- 0.05 % ascorbate in diet
® - no added ascorbate
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¥ - no added ascorbate




Vitamin C jako antioxidant

0. Sorg / C. R. Biologies 327 (2004) 649-662
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Vitamin C jako antioxidant II.

Table 2
Endogenous antioxidants

Antioxidant

Phase

Action

Superoxide dismutases (SOD)
Catalase
Glutathione peroxidases (GPX)

Glutathione reductase (GSR)
Glutathione-S-transferases (GST)
Metallothioneins

Thioredoxins

Glutathione

Ubiquinol
(Dihydro)lipoic acid

Ascorbic acid (vitamin C)

Retinoids (vit. A) and carotenoids
Tocopherols (vitamin E)

Selenium

Hydrophilic
Hydrophilic
Hydrophilic
lipophilic

Hydrophilic
Hydrophilic
Hydrophilic
Hydrophilic
Hydrophilic

Lipophilic
Amphiphilic

Hydrophilic

Lipophilic
Lipophilic

Amphiphilic

Dismutation of Oz~ into HyO4 and O3
Dismutation of H;O5 into H,O and O,
Reduction of R-OOH into R-OH

Reduction of oxidised glutathione
Conjugation of R=OOH to GSH (— GS-OR)
Binding to transition metals (= neutralisation)
Reduction of R-S-5-R into R-SH

Reduction of R-§~-5-R into R—-SH

Free radical scavenger

Cofactor of GPX and GST

Free radical scavenger (prevents LPO)

ROS scavenger

Increases antioxidant and phase Il enzymes
Free radical scavenger

Recycles tocopherols (vitamin E)

Maintains enzymes in their reduced state

Free radical scavengers

Singlet oxygen (IOEJ quencher

Free radical scavenger (prevents LPO)
Increases selenium absorption

Constituent of GPX and thioredoxins

Abbreviations: GPX, glutathione peroxidase; GSR, glutathione reductase; GST, gluthahione-S-transferase; LPQ, lipid peroxidation; SOD,

superoxide dismutase.




Pro-oxidacni aktivita
vitaminu C

Zdravotni vyznam
antioxia€énich ucinku
vitaminu C —

aterosklerosa,
karcinogenese,
neurodegenerativni
nemoci ad.

Vysledky
epidemiologickych
studii

EPIDEMIOLOGICKE STUDIE VZTAHU
VITAMINU C A INCIDENCE NADOROVYCH
NEMOCI

Rakovina jicnu |12 studii case-control |V 9 studiich vyzna-
a Cross-sect. 'mnd asociace mezi
velikosti prijmu vita-
'minu C a incidenci
| choroby
Rakovina _f""" studif case-control a [Ve 20 studiich stati-
Zaludku Ionoltud interv, |sticky vyznamny pre-
;—ventivni ucinek vitami-
nu C
Colorektalni |25 studii case-control, |Ve 13 studiich proka-
rakovina ]cross—seu‘ aj. |zdn preventivni u¢inek
! lovoce a zeleniny, p¥i-
* 'padné suplementace vi-
- |taminem C
Rakovina plic, | 16'w studii case-control, | Ve 128 studiich proks-
prsu, cenitu, '[onoltud interv, aj. | zdno, Ze nizky konzum
vajecniki \ lovoce a zeleniny a
] |nizky pFijem vitaminu
] ;C je asociovan s 2x
| vé&tSim rizikem nemoci

[n:M.Cohen et al..J. Amer.Coll. Nutr.14(6):563-378,1995




Jine nezli antiradikalove ucinky
vitaminu C

o oxidoredukcni vztahy v systemu askorbat —
semidehydo- a dehydroaskorbat a GSH

AA-dependent dioxygenases
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Potencialni uloha vitaminu C pri kontrole bunécéného
metabolismu
e stimulace syntesy NO
« stimulace aktivity glycerol-3-P-dehydrogenasy
» ovlivneni sekréce insulinu indukované glukosou
* role ko-substratu 2-oxoacid-dependentnich dioxygenas

Potencialni uloha vitaminu C pfri progresi bunécéného
cyklu
e zapojeni askorbatu do kontroly G1 — S transice

e zapojeni askorbatu do hydroxylace specifickych Pro — zbytku
v transkripcnich faktorech

» kooperace askorbatu s tetrahydropteridinem v téchto pochodech

Potencialni uloha vitaminu C pri potlaceni rozvoje nebo
leceni nekterych chorob
» potencialni ovlivnéni angiogenese

» potencialni aktivace hydroxylasy aspartylovych zbytku v EGF —
kontroverzni ucinek



Zavér
* Problem prijmu vitaminu C nasi
populaci

 Technicka pouziti kyseliny L-askorbove
a jejich analogu a analogu
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