Antimutageny - latky
zabranujici vzniku mutaci




Schéma lidské karcinogeneze

Expozice relevantnim latkam: Prokarcinogen

v

Metabolismus: Konetny karcinogen

Interakce s DNA, INICIACE: DNA addukty
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e Reparace poskozeni DNA, Somaticka alterace onkogenii,
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Co ovlivituje vznik a vyjadreni mutace ?

1. absorbce slouleniny organismem

2. distribuce do orgdnu i tkané

3. penetrace do bunék

4. metabolizace sloudeniny v burice, vznik elektrofilnich radikalit

5. zdsah jdadra a poSkozeni DNA

6. fixace genotoxického poskozent (error-prone, error-free reparace, replikace)
7. selekce mutovaného klonu




Modulace mezi pusobenim mutagenua a obrannymi
mechanismy hostitele.

Tvorba elektrofilnich derivdtii x blokovdni nukleofilnich
mist

Metabolickd aktivace x detoxikace

Vznik reaktivnich kyslikovych radikdlii x vychytdavani
radikadli

Poskozeni DNA x reparace DNA

Puasobeni mutagenni latky — vznik mutace — disledek prahového efektu !

Puasobeni i cinogeneze je

které by zvyiily prah reakce organismu.




Mechanismy antimutageneze

Table 1
Mechanisms and examples o
cer and other poutg ——

discases

f agents protecting the organism from mutagens and carcinogens, potentially exploitable in the prevention of

Examples

1. Extracellular mechanisms
1.1. Inhibition of uptake of mutagens Acarcinogens
1.1.1. Inhibition of penetration

1.1.2. Removal from the organism

1.2. Inhibition of the endogenous formation of mutagens and

carcinogens
1.2.1. Inhibition of nitrosation

1.2.2. Modification of the intestinal microbial flora

1.3. Complexation, dilution and /or deactivation of
mutagens /carcinogens
1.3.1. By physical or mechanical means

1.3.2. By chemical reaction or enzyme-catalyzed reaction

mechanisms
timulation of trapping and detoxification in nontarget c

2.2. Modification of transmembrane transport
2.2.1. Inhibition of cellular uptake

2.2.2. Stimulation of extrusion outside cells

2.3. Modulation of metabolism
2.3.1. Inhibition of activation of promutagens /procarcino-
gens by Phase |

2.3.2. Induction of Phase I detoxification and Phase II
conjugation pathways, or acceleration of decomposition
of reactive metabolites

2. Inhibition of muration and cancer initiation by cellular

Body shielding devices, sun-protecting creams, washing and mechani-
cal removal from the skin, oral mucosa and genital mucosa,
restoration with drugs of impaired physiclogical mechanisms (e.g., the
muco-ciliatory escalator) [4,9]; oral wvaccines stimulating secretory
IgA against carcinogens [8,9]; dietary calcium [3.8]

Dietary fibers [4,8]

Vitamins (ascorbic acid, e-tocopherol), sulfur compounds (bisulfite.
cysteine, GSH, NAC, methionine, sulfamic acid). phenols (catechol,
cinnamic acid, chlorogenic acid, gallic acid, hydrogquinones, phenolic
acids, pyrogallol, tannic acid, tannins, thymol. BHA, BHT)., food
extracts and beverages [8.24]

Fermented dairy products, precursors of GSH in intestinal bacteria
(NAC) [4.8]; inhibition of conversion of lipids to DAG (calcium) [21]

Maintenance of physiological pH in body fluids. dietary fibers [4.8]:
magnesium hydroxide [25]

Calcium, oleic acid, C16—C24 unsaturated fatty acids, vegetables with
peroxidase or NADPH-oxidase activities [8]; trapping agents (see
2.4.1); antioxidants (see 2.4.2)

Vitamin D3 and analogues [21]

AC (in erythrocytes and pulmonary alveolar macrophages) [4.8]

Short-chain fatty acids (caproate, caprylate). putrescine. iodide,
aromatic amino acids [4.8]; acylglycosylsterols. dictary calcium [9]

Possible modulators of MDR mechanism [9]

Principles of cruciferous plants (phenols, arylalkyl isothiocyanates,
indoles, dithiol-enzymes thiones). monocyclic monoterpenoids (S
limonene, menthol and carveol), retinoids, flavonoids. nicotinamide,
short-chain saturated fatty acids (laurate), hemin [8]: chlorophylliin
[26]; NADPH depletors (DHEA, fluasterone) [21]: disulfiram {16l
diethyldithiocarbamate [22]; B-carotene [3]

Oltipraz and other dithiolthiones, natural and synthetic phenols, NAC,
indoles, isothiocyanates, diterpene esters, riboflavin 5'-phosphate [8]:
S-allyl-L-cysteine [21]; allylic sulfides [22]
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Table 1 (continued)
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Mechanisms

Examples

2.3.3. Stimulation of activation, coordinated with detoxifica-
tion and trapping of reactive metabolites

2.4. Blocking or competition
2.4.1. Trapping of electrophiles by either chemical reaction
or enzyme-catalyzed conjugation

2.4.2. Antioxidant activity and scavenging of reactive oxygen
species

2.4.3. Protection of DNA nucleophilic sites

2.5. Inhibition of cell replication

2.6. Modulation of DNA metabolism and repair
2.6.1. Increase of fidelity of DNA replication and repai

2.6.2. Stimulation of repair and /or reversion of DNA
damage

2.6.3. Inhibition of error-prone repair
2.6.4. Correction of hypomethylation
2.7. Control of gene expression

2.7.1. Inhibition of oncogene expression

2.7.2. Inhibition of oncogene sequences
2.7.2.1. Inhibition of translation targeted to oncogene
mRNA

2.7.2.2. Inhibition of transcription of specific DNA
sequences

2.7.2.3. Site-specific DNA binding

2.7.3. Neutralization of oncogene products

2.7.4. Replacement of deleted tumor Suppressor genes

2.7.5. Killing of cells lacking tumor suppressor genes

NAC, indole-3-carbinol [8,9]

NAC and other thiols, oltipraz, sodium thiosulfate, diallyl sulfide, :

J_

i

ergothioneine, polyphenols (flavonoids, tannins, ellagic acid), creati-
nine, nicotinamide [8]: hemin, chlorophyllin [27): magnesium jong

[25]

Provitamins and vitamins ( 3-carotene, ascorbic acid, a-tocopherol),
selenium, chymotrypsin-specific protease inhibitor, thioproline, er-
gothioneine [8]; uric acid [26]; diterpenes (sarcophytol A) [15)
polyphenols, flavonoids. NAC and other thiols, NSAIDs (aspirin,
ibuprofen, indomethacin, piroxicam), glycyrrhetinic acid, tamoxifen
[22]; inhibitors of prostaglandin E2 synthesis (eicosapentaenoic acid)
[28]; inducers of antioxidant enzymes (PSK-1, bismuth nitrate) 3]

Ellagic acid, retinoids [4,8]; polyamines [29]

Retinoids, glucocorticoids, isothiocyanates, local hyperthermia [4,8];
deltanoids, NSAIDs [3]; inhibitors of ODC activity or of its induction
(DFMO [21]; MGBB [30]). inorganic and organic selenium com-
pounds, calcium, DHEA, fluasterone [21]; inositol hexaphosphate

[31]; tamoxifen [22]

Cobaltous chloride, sodium arsenite [4,8]; magnesium [25]; inhibitors
of topoisomerases I (camptothecin [32]) and II (genistein [21])

Cinnamaldehyde, coumarin, wvanillin, umbelliferone,

PARP protectors (NAC) [4,8]
Protease inhibitors, PABA [8]

Folic acid, methionine, SAM [21]

tannic acid,

SAM, retinoids, inhibitors of gene amplification (protease inhibitors)

[8]: calcium, lovastatin, p-limonene [21]

Antisense oligonucleotides (e.g.. myc, myb, bel2, abl. ras) [33]

Antigene oligonucleotides (e.g., mve, ras) [33]

Proteins binding oncogene sequences [34]

Antibodies towards oncoprotein amino acids [4]; drugs interfering
with the cholesterol biosynthetic pathway and inhibiting activated

c-H-ras oncoprotein [8,21]

Whole chromosome transfer or gene transfer [7,22]

Mutant adenovirus replicating in p33-deficient human cells [35]
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Zabraneéni vstupu mutagenti do

organismu

e napr. ochrana pred UV zarenim
e podavani tablet jodu (rad. havarie)

e odstranovani mutagent z tlustého
streva (vlaknina)




Obsahuji ji zejména: lusténiny, obiloviny, cerny chléb a
knackebroty. Ale také houby a otruby, s6ja nebo vyrobky z ni.
Podobné jako zelenina a ovoce. Jist hodné vlakniny praveé v ovoci
a zeleniné je vyhodné proto, ze obsahuji spoustu dalsich latek
prospésnych pro lidské zdravi.

Vlaknina snizuje riziko vzniku rady civilizacnich nemoci:

infarktu a mrtvice (az o tretinu), podobné jako dalsich
kardiovaskularnich chorob

rakoviny konecniku a tlustého streva

stirevnich vychlipek a nezhoubnych nadort streva

Zlu¢ovych kamenu

osteoporozy

Odbornici doporucuji jist 25-30 g vlakniny denneé. Podle
vyzkumu vyhovi tomuto doporuceni pouha dve procenta lidi.
Naopak 98 % jich konzumuje méné nez toto mnozstvi, a 78 % ho
sni dokonce méne nez polovinu. Je cas alarmovat verejnost.




Protoze lidsky organismus neobsahuje enzymy nezbytné ke
traveni techto latek, prochazeji tenkym strevem
nezhodnocené a pronikaji nestravené az do tlustého streva.
Nejvice jich najdeme v psSenici, celozrnnych produktech,
ovesnych vlockach, zeleniné (zeli, mrkvi, poru),
lusteninach (hrasku, fazolich), bramborach, orechach a v
ovoci (merunkach, svestkach).
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Minimalizace tvorby stirevnich mutagent

‘Apathele

'Lattobacllius

ar.:an"

— —"Iu.l -'F

Tvorba mutagen strevnimi bakteriemi




Blokovani tvorby nitrozosloucenin v travicim

traktu

2NO;

reduktaza

2NOj;

Zaludeéni kyselina

2HNO,

N,O;+ H,O
NH.
CHy=NH-¢] =
metylguanidin
nebo jakykoliv amin
. ¥ P /NH:'
.métyinltrdzoguanldln CHy 7}‘ CQNH

N=0O

\
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Obr. 80. Konverze nitrdatte na N-metyl-N-nitrézomolovinu (Watson 1976)
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Pcevention of mutagen/carcinogen formation or
limitation of uptake

The 1least problematic way to prevent deleterious
effects is the inhibition of formation. of mutagenic/
carcinogenic compounds. This possibility was egpésad
demonstrated with nitrosamines whose f

gffMmation wa

inhibited by natural food components such g vitamin C.
tocopherols
o PR

(Shamberger, 1984; Bartsch et al., 1988),
(Bartsch, et al., 1988), sglfur compounds o
al., 1988), melanoidins (Kato et al., 1987),

compounds (Bartsch et a;., 1988) through compe
the amine due to their aQtioxidant ﬁfﬁ;%?%f:?;!?ffg?szgzzs

Figure 1
PREVENTION OF MUTAGEN/CARCINOGEN FORMATION

Food-borne deactivated products

antioxidants + N203 ’

Amines +"NyOg *

’

nitrosamines + N02" + H+ ¢




Deaktivace mutagenti v extracelularnim

prostredi

e udrzovat fyziologické hodnoty pH v zaludku, sliny

e vyloucCit chronicke bakterialni infekce (ledviny,
zaludek - zména pH)

e doplnovat gluthation (GSH) nebo prekurzor
N-acetylcystein




Ovlivnéni metabolické aktivace promutagent

-

Antim.utagenic/Anticarcinogenic Food Components / 207

MODULATION OF ENZYME SYSTEMS

resulting

Enzyme systems present modulation
. into

in mammalian cells

inhibition decrease of

of monocoxygenase formation of

enzyme activity reactive meta—
bolites (ulti—
mate mut./carc.
species)

_iscenzymes
Be b— 2 =

c;/".._".'};rf_:__

Induction of increased
etoxifying destruction
enzyme actifity of reactive
compounds

(uitimate mut./
carc. species)

of enzymes in _ 'erihancing/decras ing

= The implication

. ultinate mutagenic/carcinogenic species is not yet clear,
however there seems to be interaction_ between the
monooxXxygenase enzyme system and the "antioxidant" enzyme
system. Some food-borne compounds stimulate both enhancing
and detoxifying mechanimsms which influence the steaay

state level of reactive intermediates (De Flora_. et al.,

1988,




Ovlivhéni metabolické aktivace promutagen

Existuje ocld fada pirozené v potravé s vyskytujfeich létek, kieré mohou zasshovat do
monootygendzového systému. Tak nap. fenolove kyselny (ovoené $dvy), volné olejove kyseliny | f
(maso, 1yby, veje), methyleantny (Kve, Cokolida), flavonové slouéeniny, biogemn aminy &3
(ovoné $fvy) mohou inhibovat monooxygendzovou akiivin (fhze 1) Na drubé stané lze 167 SR
_ovySit aktivitu enzymi fize 11 podilejfeich se na detoxikact jako je ghuthation S transferdza, a to
mapr. v potrave se vyskytujicim selenem, sulfhydryloviimi Litkami (cystaemi, cysten) i fenoly,

NeKterjmi slouCeninar z¢ pifmo doséhnout zmény vyblancovanostiurtiyeh enzymovych
akivit |

Tk napt. brukvovita zelenina (zel, kvetak, kedhubny) obsahuje jak promutagen aktivujii enzymmy
(arytuhlovodikové hydroxylézy), tok detoxifikaéni enzymy jako je ghutathion S-transferiza,
Rozsthlé studie prokdzaly, Ze antikancerogenn {cinky viak plevazuiCBkvovitEsliny obsauf
navi fadu indolovych dertvatl, o Kterych se soudi, Ze majf schopmost zmenit enzymovou akivitu
v prospéch detoxtkace mutagend,




Antimutageny v potraveé - priklady

Table 1 | OCCURRENGE  OF  COMPOUNDS  WITH( ANTIMUTAGENIC) ~AND on<;éﬁ1'CA351§9§£§i;:>
PROPERTY IN THE DAILY DIET. e SO————

vitamins (Shamberger, 1984; Newberne et al., 1983)
polyphenolic acids (Alldrick et al., 1986; San et al., 1987; dayatsu et al.,

1988; Mandal .t al., 1987)
biogenic amines (Alldrick et al., 1987).

Vegetables/vegetable

vitamins (Ames, 1983; Kummet et al., 1983; Suda et al, 1986).
plant phenolics/flavonoids (San et al., 1987, Wattenberg, 1983).
chlorophyll (Negiski et al., 1989)

protease inhibitors (Billings et al., 1987; Troll et al., 1987)
fibers (Prizont 1987; Freeman et al., 1984; Kada et al., 1984).

;z-tocopherol (Hayatsu et al., 1988)
fibers (Prizont 19b7; Freeman et al., 1984)

Coffee/chocolate methylxa:ithines (Alldrick et al , 1988; Timson, 1977)
carbonyl compounds/melanoidines (Kim et al., 1987; Kato et al, 1987)

phenolic acids (San et al., 19%7: Kuenzing et al., 1984; Newmark, 1984a).

Tea methylxanthines (Alldrick et al., 1988; Timson, 1977)
plant phenolics (Verma et al., 1938; Wattenberg, 1983)




Milk/milk products fermentation products/lactobacilli (Hosono et al., 1988; Keating, 1985;
' Friend et al., 1984; Rao et al., 1986).
free fatty acids (Minoura et al., 1988; Ha et el., 1987)
calcium (Lipkin et al., 1985; Goshal et al., 1987)
proteins/biogenic amines (Jongen et al., 1987;Alldrick et al. 1987;)

Meat, fish, eggs fatty acids (Minoura et al., 1988; Ha et al., 1987; Norman et al., 19863)
sodium selenite (Ames, 1983) . :
amino acids/biogenic amines (Ghaskabdi et al., 1987; Alldrick et al., 1987)

Fat/oils fatty acids (Minoura et al., 1988, Ha et al., 1987)

Each of the above references are review articles or recent publications with exteasive review of past
publications.

Although reports on the above compounds predominantly indicate desmutagenic/anticarcin’ z2nic
activities, there are also publications indicating no protective effect or have even been repcrted to
have mutagen/carcinogen enhancing activity or tumour promoting effects : vitamins, e.g. Vit. E (Temple
et al., 1987) free fatty acids e.g. linoleic acid (Minoura et al., 1988) fibers e g. pectin
(Goldsworthy et al., 1986) phenolic compounds e.g. flavonoids (Ogawa et al., 1981«




Vychytavani reaktivnich sloucenin - volné

kyslikové radikaly

Free Radicals

Free radicals have been implicated in over 100 human and animal diseases, ranging from
rheumatoid arthritis and haemorrhagic shock to AIDS. In some conditions, free radicals play a
significant role in the disease process.

What is a free radical?

A free radical is any molecule that contains one or more unpaired electrons. Examples of free
radicals include superoxide (O, ") and hydroxyl (-OH). Free radicals are extremely reactive
molecules, and can cause cell injury and death. Typical cell components damaged by free radicals

include: .
. . | d Il -
e polyunsaturated fatty acids in cell nc,:?;ﬁe A
membranes Peroxidation

e proteins, such as enzymes and membrane
ion transporters

e DNA.

How are free radicals formed?

Free radicals are continually produced by the
body:

e mostly by biochemical redox reactions
involving oxygen, which occur as part of
normal cell metabolism

e by phagocytes, as part of a controlled
inflammatory reaction

Increased damage to

e occasionally in response to exposure to DNA., proteins, lipids
ionising radiation, UV light, environmental
pollution, cigarette smoke, hyperoxia, Metal ion release into
excess exercise and ischaemia. SHEFoLhCIngIvSSHes;

injury to adjacent cells

The interacting mechanisms of cell injury by free radicals

Each free radical formed by the body can initiate a series of chain reactions, which continue until
i free radicals are removed. Free radicals disappear from the body following reactions with other
| free radicals, or more importantly, due to the actions of the antioxidant system.




Oxidativni stres — ndbytek volnych kyslikovych
radikald

Table 1. Major exogenous causes of oxidative stress involved in

carcinogenesis

Cause of Oxygen free Cancer associated with
oxidative stress radicals cxposure
Tobacco smoke NO-., -OH Bronchogenic carcinoma
Ultraviolet light -OH, organic Melanoma and other skin

. radicals cancer
Fatty acids in Lipid peroxides Colorectal cancer, breast
food cancer
Iron and copper -OH Colorectal cancer
ions
Ethanol Lipid peroxides ilepatocellular carcinoma,

breast cancer




Disledky plusobeni volnych kyslikovych

= EY

Targets for free-radical attack in the human body

Ochrana pred pusobenim
volnych kyslikovych radikalt
(OFR)

j/f(‘r'{*}"f )\(T‘- Anfioxidant
(L_)
i

)

Fr&e I{Idl-{: al

Nadbytek OFR:

» akutni oxidativni stres

« chronicky oxidativni stres




Antioxidanty

The antioxidant system

The antioxidant system protects tissues from the effects of free radicals. Three main groups of
antioxidants make up the antioxidant system.

e Primary antioxidants work by preventing the formation of new free radical species. These
antioxidants achieve this by converting existing free radicals into less harmful molecules
before they have a chance to react, or by preventing formation of free radicals from other
molecules. For instance:

- superoxide dismutase (SOD) converts O, "~ into hydrogen peroxide

- glutathione peroxidase (GPx) converts hydrogen peroxide and lipid peroxides to harmless
molecules before they form free radicals

- metal-binding proteins (e.g. ferritin and caeruloplasmin) limit the availability of Fe2+
necessary for formation of the *OH radical.

s Secondary antioxidants trap radicals, preventing chain reactions. Examples include vitamin
E (alpha tocopherol). vitamin C (ascorbate), beta carotene, uric acid, bilirubin and albumin.

e Tertiary antioxidants repair biomolecules damaged by free radicals. These include DNA
repair enzymes and methionine sulphoxide reductase.

Antioxidants defend the cell against free radical attack




TABLE 3. Detoxification enzyme reaction mechanisms and nutritive cofactors

Enzyme Cofactors
Glutathione peroxidase Se
2 GSH + H,0,— GSSG + 2 H,0
2 GSH + ROOH — GSSG + ROH + HaN

Glutathione transferase (with endoperoxidase activity)
2 GSH + ROOR — GSSG + R(OH); + H,0
GSH + alkenals (or dialdehydes) — GS-alkanal
Glutathione reductase
GSSG + NADPH +H™ — 2 GSH + NADP
Phospholipid peroxide glutathione peroxidase Se
2 GSH + ROOH — GSSG + ROH + H,0
ROOH = phospholipid-, cholesterol- or cholesterol ester-hydroperoxide

Superoxide dismutase Cytosolic Zn, Cu
Oy~ = H,05 - Mitochondrial Mn

Catalase Fe
2H202—9’2H20+02 '

Cytochrome C peroxidase Fe

ROOH — ROH + H,0




Antioxidanty - ochrana pred Gcinkem OFR

| Auntie Oxidant
kicks out the
Free Radicals

OXTGEN

¥ITAMIN

c

FREE RADICALS

4

CRUCIFEROUS
PHYTOHUTRIEHTS
B YITAMIN

CARDTENOIDS
FLAYDHOIDS




Antioxidanty
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TABLE 2. Primary and auxiliary cellular protection systems

Primary Auxilliary

Antioxidants Antioxidants

a-Tocopherol (Vitamin E) Bilirubin

p-Carotene (Provitamin A) Biliverdin

Ascorbic acid (Vitamin C) ' Cysteine

Glutathione Histidine

Ubiquinones Lipoic acid/dihydrolipoic acid

Urate CLA

Carnosine

Anserine
Detoxification Enzymes Antioxidant Regenerators

Superoxide dismutases Glutathione disulfide reductase

Glu-6-phosphate dehydrogenase

Catalases
(NADPH source)

Peroxidases
Gilutathione peroxidase/transferase

Transition ketal Binders Exporters
Extracellular Glutathione disulfide transporter

Albumin (Fe,GU) Glutathione-conjugate transportier

Transferrin (Fe)

Ceruloplasmin (Cu)
Intracellular

Ferritin (Fe)

Metallothionein (Cu)

(Altered with permission, from Moslen MT. Protection against free radical-mediated tissue
injury. In: Moslen MT, Smith CV, eds. Free radical mechanisms of tissue injury. Boca Raton:

CRC Press, 1992; 207.)




Antioxidanty v napojich

How do the popular beverages compare in antioxidant activity?
Antioxidant compounds are found in vegetables,
fruits and many natural beverages like tea. Balanced diets are
naturally-rich in antioxidants. Enjoy the variety, flavours and health
potential in every serving!




Antioxidacni vlastnosti selenu

Selen - souéast enzymu glutathion peroxidazy (GPx)

Antioxidant properties
of selenium appear to
protect against lung,
colon and prostate
cancers by inhibiting
cell proliferation




GPx and disease

Alcoholism

Aaseth J et al. Selenium, alcohol and liver diseases. Annals of Clinical Research 1986; 18: 43-47

Girre C et al. Effect of abstinence from alcohol on the depression of glutathione peroxidase activity
and selenium and vitamin E levels in chronic alcoholic patients. Alcohol: Clinical and Experimental
h 1990; 14: 909-912

Roson

Cancer
Greeder GA & Milner JA, Factors influencing the inhibitory effect of selenium on mice incubated
with Ehrlich Ascites cells. Science 1980; 209: 825-827

Mitchell S et al. Effect of dietary selenium on the interaction between 2 acetylaminofluorene and
rat liver DNA /n vivo. Cancer Research 1980; 40: 2670-2676

Salonen JT ef al. Association between serum selenium status and the risk of cancer. American
Journal of Epidemiclogy 1984; 120: 342-349

Cystic fibrosis

Thérond P et al. Selenium and vitamin E supplementation in cycstic fibrosis. Selenium in Medicine
and Biology. Proceedings of the Second International Congress on Trace Elements, March 1988,
Avoriaz, France

Thérond P et al. Sélénium et Vitamin E au cours de la mucoviscidose. Arch Fr Pediatr 1988; 45:
383-386

Cardiovascular diseases

Thérond P et al. Sélénium et athérosclérose. Age and Nutrition 1991; 2: 79-83

Keshan Disease Research Group. Epidemiologic studies on the etiologic relationship of selenium
and Keshan disease. Chin Med J 1979; 92: 477-482

Fleming CR et al. Selenium deficiency and fatal cardiomyopathy in a patient on homs parenteral
nutrition. Gastroenterology 1982; 83: 689-693

Perona G et al. Selenium dependent glutathione peroxidase: a physiological regulatory system for
platelet function. Thrombosis and Haemostasis 1990; 64: 312-318

Salonen JT. Association between cardiovascular death and myocardial infarction and serum
selenium in a matched-pair longitudinal study. Lancet 1982, July 24: 176-179

Levels of GPx and selenium are low
in alcoholic patients, resulting in
reduced protection of liver cells from
the effects of ethanol. Antioxidant
and selenium levels return to normal
following abstinence. Selenium and
GPx status should therefore be
monitored, to allow supplementation
if required.

Studies in animals suggest that
selenium is protective against cancer.
This may also be true in humans,
because studies show that the risk of
certain cancers is increased by
selenium deficiency. Monitoring GPx
and selenium levels may allow
cancer risk to be assessed.

Cystic fibrosis patients have
difficulty in absorbing selenium, so
levels may be low. Monitoring
selenium levels in cystic fibrosis
patients may allow decisions to be
made over whether supplementation
1S necessary.

Monitoring patients for low plasma
levels of selenium and GPx may
reduce the incidence of
cardiovascular diseases, such as
Keshan disease and atherosclerosis,
by allowing supplementation of
deficient patients. This may be
particularly useful in patients
undergoing total parenteral nutrition.

Patients with low serum selenium
have a higher risk of death from
coronary heart disease than those
with normal levels.




BRITSTI VEDCI DOPORUCUJI
ZVYSENY PRIJEM SELENU

wZdravotni problémy jako ne-
plodnost, rakovina a kardiovas-
kularni poruchy mohou mit
souvislost se sniZzenym obsahem
selenu v nasi stravé™, napsala Dr.
Margareta Ravmanova v odbor-
ném <asopisu British Medical
Journal.

Snizena kvalita spermatu, rostouci
riziko rakoviny a kardiovasku-
larnich chorob jsou bézné zdra-
votni problemy, se ktervmi se
v minulosti museli smifit lidé ve
vyspeélvych zapadnich zemich.
Podle anglické badatelky Dr.
Margarety Raymanové lze tento
jev vysvetlit snizenym obsahem
selenu v potravé. Ve védeckém
clanku, uverejnéném v British
Medical Journal, Raymanova

SELENEM

200 mikrogramt selenu. které se
uzivaji denné jako potravinovy
doplnék. maze pomoci piil pred-
chazeni onemocnéni rakovinou.
'o je vys dvojite slepé
randomizované studie, kontro-
lované placebem. Vyzkumnici
sledovali pokusné osoby v pri-
béhu deseti let a zjistili, ze ve
skupiné, ktera uzivala selen, se
vyskytlo o 63 % meéné pripada
rakoviny prostaty, o 58 % méné

ledek

vysvétluje. jak se v prubéhu pos-
lednich 22 let ve Velké Britanii
snizila spotifeba selenu na polovinu,
a tim se dostala pod hranici
doporucené denni davky (RIDA).
Tato skutec¢nost muize podle
Raymanoveé vyvolavat fadu na-
vazujicich problémi, protoze selen
posiluje prirozenou obranu clo-
véka proti kardiovaskularnim
nemocim, chrani bunky pfed
poskozenim volnymi radikaly.
Dalsi vyznamnou roli selenu
zdhraznili vyzkumnici MacPherson,
Yates a Scott ze Skotska, ktefi
nedavno zjistili, ze podavani
selenovych pfipravkit neplodnym
muzium zvysilo kwvalitu jejich
spermatu, ktera byla pii¢inou
neplodnosti.

Dr. Raymanova byla toho

nazoru, Ze je uz na case, aby se néco
délalo s nizkym obsahem selenu
v dnesni vyzive. Mrziji, ze péstitelé
dobytka, kteri jiz léta uzivaji selen
jako wveterinarni preventivni
prostiedek. piredesli lékafie
Pritom selen by mé&l mit na clovéka
podobny ucinek jako ma u
hospodarskych zwvitfat.

.-Bylo by velmi piihodné, kdyby
se selen zacal pfidavat do pady
jako soucast zemedelskych hnojiv,
jako to uz délaji ve Finsku™, fika
Dr. Raymanova. Uz v r. 1984 byl
totiz ve Finsku pfijat zakon, jehoZ
poslanim je zvysit prijem selenu
obyvatelstva. Jak ukazuji posledni
udaje, vysoky pocet kardio-
vaskularnich nemoci se od t& doby
ve Finsku vvznamné snizil.

( Brirish Medical Jowrnal 2, 1997 )

Nedostarel selenu zpiisobuje vazné
zdravorni problémy jako rakovinu,
kardiovaskularni nemoci a neplod-

nost”, rvrdi britsica védecka pracov-
nice Dr. Margaret Raymanova. . Je

nefvyssi fas néco délar.”

LZE PREDEJIT RAK

pripadt rakoviny stiev a o 46 %
mené piripadt rakoviny plic.
Umrtnost na rakovinu se snizila o
50 % a ve skupiné, uzivajici selen,
doslo ke 37 % sniZzeni vvskytu
viech forem rakoviny.

. Nejeennéjdim vysledkem této
studie je, Ze doslo k vyznamnému
poklesu poctu pripadit nejbéz-
néjsich forem rakoviny™, fekl Dr.
Larry C. Clark, PhD.. profesor
epidemilogie v Arizona Cancer

Center na University of Arizona.

Uvedena studie je prvni svého
druhu, ktera proka=zala, ze
potravinovy doplnék se selenem
maze u obyvatelstva zhpadnich
zemi snizit vyskyt rakoviny a
umrtnost. Jiz v r. 1983 byla
zahajena studie, ktera meéla zjistit,
zda doplnky se selenem mohou
snizit vyskyt rakoviny ktze. V r.
1990 vsak bylo vyzkumneé zadani
pozménéno a zameérilo se na

VINE

vyskyt tfi nejbéZznéjsich forem
rakoviny (r. prostaty, stirev a plic).
Vyzkumu se zucastnilo 1312
dospélych osob, prevazné muzu,
ve viéku 18-80 let, ktefi uz one
mocneli rakovinou kiize. Vysledky
nebyly v protikladu se zjisténim
shora uvedené studie.

(Jowrnal of the American Medical
Association, Decermber, 1996)




PRECISE

Prevention of Cancer with Selenium in Europe and America

Pétilety vyzkum preventivniho piisobeni selenu na rakovinu

“Pokud by vysledky studie
PRECISE potvrdily nas
piedchozi vyzkum, pak by
se jednalo o nejvyznacnéjsi
pokrok v boji proti rakoviné
v pribéhu poslednich 100
let,” Fika profesor Larry C.
Clark, vedouci védeckého
tymu PRECISE.




Vztah mezi koncentraci selenu v plazmé
a incidenci nadoru

Relative risk

=85 35-44 =45
Serum selenium (ng/ml)

GPx - RBC (U/g Hb)

110
Plasma Selenium (pg/l)

Graph to show correlation between GPx and selenium levels

‘ revenci rakoviny u pacientivs karcinomy kize”, Casopis americké lékaiské asociace: 276
1957-1963 (1996) I"Effects of Selenium Supplementation for Cancer Prevention in Patients with Carcinoma of the Skin", Journal of the
1 American Medical Association, 276: 19571963 (1996 ).

L.C. Clark akol: “Ucinek dopliku seleny pro p




Vitaminy a jejich funkce

2. Piehled vitamini a jejich funkce

A (retinol, axeroftol)

B, (thiamin)

B, (riboflavin)

B; (pantotenové kyse-
lina)
B; (pyridoxin)

B, (kobalamin,
cyanokobalamin)

Bys (pangamova kys.,
pangamat)

B, (laetril, amygdalin)

BT (L-karnitin)

Folic acid (kyselina
listovd)

H (biotin)

C (kyselina l-askor-
bova)

D (kalciol, cholekal-
ciferol)

E (skupina, nejdal.
alfa-tokoferol)

F (fatty acids, esen-
cidalni mastné kyse-
liny: linolova, linole-
novd, arachidonova)

fotorecep&ni mechanismus sitnice, integ-
rita sliznic, stabilita bun&&nych enzymi,
syntéza glykoproteinu, antioxidant
metabolismus cukrii, funkce centrdlniho
nervového systému, perifernich nervi a
srdeéniho svalu

metabolismus cukri a bilkovin, celistvost
kaze a sliznic

zdkladni komponenta koenzymu A, mnoho
enzymatickych reakci

koenzym pro Ffadu enzymi, zejména v me-
tabolismu dusiku

krvetvorba zejména &ervené fady, mno-
Zeni bungk

neni vitamin! Neni totozny s Pangaminem

neni vitamin! Extrakt z hoikych mandli

antioxidant, oxidace mastnych kyselin,
metabolismus aminokyselin

patii do skupiny vitamini B, vyzravani
gervenych krvinek, nukleové kyseliny, me-
tabolismus homocysteinu, plsobi spolu
s vit. Bz

zafazuje se do skupiny vit. B, koenzym
v metabolismu tuk, cukrii, aminokyselin
a mastnych kyselin

antioxidant, funkce a stavba pojivove
tkén&, d&innost enzyml, metabolismus
(cholesterolu), tkafové dychdni, hojeni
ran, celkovd odolnost organismu
hospodafeni s vdpnikem, vstfebdvani
véapniku a fosforu ve stfevé, tvorba kosti,
vyzravani kolagenu

antioxidant, stabilita bun&&nych mem-
brén, metabolismus selenu

syntéza prostaglandint (latky podobné
hormontm, vznikajici ve viech orgdnech)

K (fyloquinon Ky, syn-
teticky fytomadion,
menadion K;, mena-

quinon K5)
P (rutin)

PP (kys. nikotinovd,
nikotinamid, niacin)

Q (koenzym Q 10)

3. Zdroje vitaminii

krevni srdZlivost, nezbytny pro tvorbu
ngkterych krevnich bilkovin (koagulagni
faktor I, VII, IX a X)

permeabilita cévni sté&ny, propustnost
prevence pelagry (koZni zdné&ty, zanéty
jazyka, dysfunkce zaZivaciho traktu a cen-
tralniho nervového systému

bioenergetické mechanismy v bufkdch

Nedostatek vitamint v lidském t&le neni zplisoben jen jejich
nedostate&nym privodem, ale téZ zvySenou potfebou, nedostate¢nym
vstiebdvanim a jejich metabolismem

A

provitamin A
(beta-karoten)
B,

B,
Bs

Bs
By,
BT
Kyselina listova

H

C

rybi tuk, jatra, Zloutek, mléko, mdaslo, smetana,
vnitfnosti, mrkev, §pendt, brokolice, zeli, rajca-
ta, mango

rajéata, mrkev

kvasnice, celozrnné obiloviny, maso (zejména
veprové, jdtra), ofechy, zelenina, brambory
mléko, syr, jatra, maso, vajicka

v b&Zné potravé, jatra, ledviny, Zloutek, drozdi,
kvétdk, lusténiny

kvasnice, jatra, lust&niny, vnitfnosti, celozrnné
obiloviny, ryby

jatra, maso, vnitinosti, vejce, mléko, mlé&né
produkty

East v Zivodisné stravé, &ast si vytvori organis-
mus sam

gerstvd lupenovd zelenina, ovoce, vnitfnosti,
jatra, kvasnice

jatra, ledviny, Zloutek (v bilku je antagonista
biotinu aridin), kvasnice, kv&tak, ofechy, lus-
téniny

sipky, Gerny rybiz, citrusové plody, jahody, raj-
data, zeli, kvstdk, paprika, razickova kapusta,
brambory

rybi tuk, mdslo, Zloutek, jdtra, sluneéni zafreni
v ktZi ¢lovéka




Mechanismy plisobeni vitamin(

E maso, predeviim rybi, rostlinné oleje, madslo,
mléko, Zloutek, obilni klicky, lupenova zeleni-
na, rajéata, jablka, okurky, Spenat, petrzel

F semena olejovych rostlin (kukufice, slunecni-
ce), ztuzené tuky z rostlinnych oleju

K v zelening, produkce stfevni mikrofléry (K;)

2 latka rostlinného ptvodu (routa obecnda)

PP susené kvasnice, jatra, maso, ryby, lusté&niny,
celozrnné pecivo

Q Q 10 v mase, jinak si ¢lovék z ubichinont 1-9

vytvofi v jatrech ubichinon 10

4, Hlavni mechanismy pasobeni vitaminu

4.1. Antioxidace.

ke i

s'Ilk je pro Zivot nezbytny prvek, ktery viak mize
-melekul je zdkladni_ a_vSudypritomnd

bmchem:cku reokce v.metabolismu-bun&k. Tentn proces davd.vznik
vvtvererﬂ“ﬁr&tkodoﬁé“mu ‘etabolickému mezistupni o vysoké reak-
tivits, ktery je znam jako volné radikdly, z nichZ nejdtlezitéjsi jsou
kyslikové radikdaly. Pokud té&chto radikald vznika nadmérné mnoz-
stvi, mohou se podilet na vzniku mnoha onemocnéni (arterloskle-
réza, cukrovka, revmatické a degenerativhi onemocnéni kloubt,
stdrnuti a zhoubné nddory). Jsou vychytdvany (neutralizovdny) tzv.
antioxidanty. Pfiroda vytvorila velmi dimyslny systém vnitfnich
(enzymy) a zevnich (vitaminy) ochrannych mechanismi. Muze
vSak dojit k nerovnovdze pokud se zvydi pfisun kyslikovych radi-
kala nebo jejich tvorba (imise v ovzdusi, cigaretovy kou¥, ultrafia-
lové zdreni, pesticidy a j.) nebo se sniZi pfisun ochrannych latek
(vitaminy a jiné mikroZiviny). Hromadi-li se poskozeni bunék vol-
nymi radikdly, urychluje se proces starnuti a m@ze vzniknout zhoub-
né buienl’. Prevence je v prvé radé v eliminaci skodlivych vlivii a
v prijmu antioxidaénich latek potravou (&esnek, sbéja, Eaj, zejména
zeleny) Hlavm Oﬂtloxldont ze skuplny vitaminG: vitamin C, E, A,

42 Blokdada vzniku kancerogenmch ldtek )ClovEk je b&hem svého

= aven pasobeni chem _ atek, které zplsobuji nebo
se podlle|| na vzniku zhoubného bujeni. Tyto latky &lovék piijima
bud zvngjsku (potravou, ze vzduchu) nebo si je v organismu vytva-
Fi. NapF. dusitany (pouZivané pfi konservaci masa, v pfipravé pred
uzenfm) a dusicnany (pfehnojend zelenina dusukatym: hnojivy) se
v zaludku pfeméfiuji na nitrosaminy, patfici k nejnebezpe&n&jsim
karcinogentim. Vitamin C a E (téZ selén) brani vzniku t&chto
nitrosamintd. U zeleniny, kde je vysoky obsah dusi¢nant (tmavo-

4

l
L4, Apopt6za D

zelené listy) je téz vysoky obsah vitamind C. Kuchyfiskou Gpravou
viak mizZeme znig¢it vitamin C (pomalym vafenim, Zelezné nebo hli-
nikové nddobi). Dusiénany varem nezni¢ime! Dals8im prikladem
muaZe byt ochranné plasobeni vitaminu C v blokddé kancerogennich
latek - sterold, vznikajicich v kazi pasobenim slune&niho zdfeni,
nebo metabolitd aminokyseliny tryptofanu, obsaZené ve zvy3ené
koncentrom v moti kutdkt a podilejicich se na vzniku rakoviny mo-
c¢ového

. Pfemé&na ndadorovych buné&k v normdini buniky” sledni dobou
7i zpravy o uziti vitamind v tzv. chemo i, jejiz mecha-
nismus sp ické informace postize-
nych bunék (zejménat prekanceréz) a vyvolani jejich diferenciace
(tj. pfemény potencidlnich nddorovych buné&k nebo i nddorové buri-
ky zpé&t na normdlni buriku). Zatim nejvice je tento che protektivni
G¢inek prostudovan u derivatd vitaminu A, u tz v lokal-
nim pouziti u koZnich prekancer6z a nddord, pfi vnitr

m podani
u prekanceré6z v oblasti hlavy a krku, plic a u Zen s vysokym rizi-
kem vzniku rakoviny prsu. DalSi nadé&jnou latkou v chemoprevenci
je wtumm D, resp. jeho derivdty, konkrétné ve vztahu ke karcinomu
eva a prostaty.
boptéza je geneticky podminén? proces, naprogra-
Dunecnda smrt, ktery mda odstranit ,jiZ zbyte&né" buriky pfi
vyvoji organismu, nebo ,staré a opotifebované” buiiky, nebo nado-
rové bunky. Apoptéza stoji proti proliferaci (mnoZeni, rastu).
proliferaéni G€inky a schopnost navodit apoptézu mimes
se zkoumd téZ u vitaminuaKsenespiKE™V soucasné dob
prvni klinické zkous8ky pro ovéreni v praxi.
4.5. Podporo imunitni obrany organismu. V ochrané pred zhoubnym
bujenim ma zdsadni vyznam stav imunity (obronyschopnostl) orga-
nismu. N&které vitaminy (A, C, E) prokazatelng, §
ale predpokladame, Ze pro dobrou obranyschopnost'
vSechny vitaminy.

ou zapotrebl

5. Potfeba vitamint

5.1. ZvySena potreba vitamind za fyziologickych podmmek vV dét-
stvi a dospivani (vitamin D) ve stéfi, v t&hotenstvi a pfi kojeni,
pr| déletrvo;:cx extrémni namaze, prl neobvyklem zpusobu stravo-
vani (vegetaridnstvi, veganstvi), pfi nesprdvném zpisobu stravo-
vani, pfi n&kterych ndavycich a zlozvycich (koutenf, alkoholismus),
v zim& a na jafe a konecné individudalni.

5.2. Zvy8end potfeba vitamin za patologickych podmmek PFi in-
fek&nich chorobdch a vibec pfi horednatych stavech, pfi sniZeni

5




Latky inhibujici chemické reakce, které vytvareji
mutageny z prekurzoru (napf. vznik nitrozoslouc¢enin
reakci mezi aminy a dusitany) - vitamin Ca E

Latky zabranujici mutagenlim v dosazeni nebo
reakci s cilovym organem (blokujici latky) - rostlinné
fenoly, indoly, flavony a vitamin C.

Antioxidanty - vitamin A, C, E, selen

Latky plsobici po expozici mutagentim - (potlacujici
latky)
Retinoidy, karotenoidy, selen




Vyzivove

Fy I m

V 4

faktory v prevenci mutaci a
nadorovych onemocnéni
(nevhodna strava - 35% nadoril)

t
Energie a souvisejici

faktory:

Vysoky pfijem energie
Obezita

Pohybové aktivita

Rist a vyska

Jednoduché cukry

Komplexni sacharidy
Tuky

Proteiny

Zakladni nutrienty:

Vitaminy a mineraly ve stravé:

Karotenoidy
Vitamin C
Vitamin E

Selen

Potravinové
Ceredlie
Zelenina
Ovoce
Maso
Vejce

Miéka

Alkohol
Kéva

&aj

skupiny:

|: Napaje:

Uchovavan( a pfiprava potravin:

Aflatoxiny

Sl

Zmrazovani
Uzeni
Grilovan(
Cizorodé chemicl
Kontaminanty
Aditiva

ke latky:

Pahybova aktivitalf

Komplexnf sacharidy}

Karotenaidy |
Vitamin C

Vitamin

Selen [

Zmrazovani

1 Viysoky ptijiem energie

1] Obezita

| Rista vyika

Jednoduché cukry

rilovant

Kontaminanty

Aditiva

Stanoveni miry efeldu: Vliv dietdrniho faktoru na konkrétnf druh nddoru (podle fokali:
hodnocen stupnici 1-3, celkove hodnocenr pak predstavuje soucet za vSechny nddory s prokdzanou kauzalni asociact.

iivosti diikazii

) byl podie pre

0br. 2: Celkavy piehled mity prokdzaného efektu jednotiivych vyZivovyeh faktord

Skupina

Poznamka

Skupina Allium Obsazeno v cibuli, Cesneku, paitce apod. jsou odpovédné
za charakteristické aroma a chut . Obsahujf situ.
Dithiolthiony ObsaZeny v zelening skupiny ,cruciferae” (kvétak, kapusta,
brokolice, zeli apod.). Rovnéz obsahuji siru.
Isothiocyandty Ve skuping ,cruciferae”, ddle ostatni zelening, koreni.
Terpenoidy Napfklad v citrusech, ale fadg dal3fch rostlin. Silné aromatickeé.

(D-limonen, geraniol, menthol, carvon...)

Rostlinné steroly (fytoestrageny)
véetng isoflavondl a lignan(

v obilhinach, luSténinach, zejm. saji. Lignany téZ v semenech
a bobulich

Flavonoidy
(quercetin, kaemferol, myricetin,
tangeretin, nobiletin, rutin ...)

Obsahlé nachdzené v ovoci, zelening, kivé, &aji, kole

a alkoholickych napojich.

Quercetin zejm. v bobulich, rajéatech, bramborach, fazalich,
brokolici a cibuli.

Kaempferol - fedkvitky, fedkev, kfen, kapusta.

Tangeretin, nobiletin, rutin - v citrusovych plodech.

Polyfenaly, dalsi fenolové slouceniny
kyselina ellagova, ferulovd ...)

V Cerstva sklizeném ovoci a zelening, v &aji a ving. Ellagova kys.
zejména v jahodédch, malindch, ostruzindch, via§skych ofe3ich.

Inhibitory protedzy

Zdrojem obzvI43tE ceredlie a lusténiny.

Kyselina fytova
(fosforovy ester inositolu)

Zejména v ceredliich, ofeSich, semenech a lu$ténindch.

Glukosoinoléty a indoly

Predevsim ve skuping zeleniny ,cruciferae”.

Saponiny Vtozlignych potravinach rostlinného piivodu, zejména séja
(5 % hmotnosti).
Kumariny Napf: v citrusech a ngkterych bylindch.

Tab. 6: Ostatnf bioaktivnr slouceniny — prehled skupin antikarcinogennich latek v rostlinnych potravindch




Korelace mezi umrtim na nadorova

onemocneéni a konzumaci zivocisnych potravin
studie z Jizni Ameriky (AICR)

MUNOZ DE CHAVEZ AND CHAVEZ

death rate x 100000
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FiGURE 1. — Correlation between cancer death rates and consumption of animal foods in some Latin-American and Caribbean countries.




Prevence vzniku nadorut

Tab. 12: Dietdrni doporucenr k prevenci nadorovych onemocnéni (AICR/WCRF)

I. (1-3) VyZiva obecné a souvisejici faktory:

1. Zékladni obecny vybér stravy

o Nutritn adekvatni a pestra dieta, zaloZend pfevaZné na potravindch rostlinného plivodu. Strava bohatd na rizné
druhy zeleniny a ovoce, lust&niny a minimalng zpracované Skrobové potraviny (ceredlie).

2. Télesna hmotnost

e BMI u dospélych jedincli v rozmezi 18,525 vahovy pfirlistek za dospélost < § kg.

3. Pohybova aktivita

e Aktivnf Zivotni styl odpovidajic Grovni pohybové aktivity PAL (ndsobek bazélniho metabolismu) vice nez 1,75.
Zplisob napinéni:

e 1 hodina ostré chuze denng.

e 4 alespoii 1 hodina tydng (v souttu) intenzivniho cviceni (frekvence min. 3x/tydng, intenzivni = min. 65 % SFmax).

L

4 hodiny denné ,non-sedentary”, tj. mimo postel a Zidli.




Il. (4-8) Specifické potraviny a napoje:

4. Zelenina a ovoce
*  CeloroZnf konzumace rozmanitych druhil zeleniny a ovoce, poskytujfcf min. 7 % celkového pifjmu energie.
* 400-800 g denné (5-10 porci).

(Pozn.: Nejsou zde zapocitany brambory a lusténiny)

o

. Ostatni rostlinné potraviny

*  Rozmanilost rostlinnych potravin bohatych na Skrob a proteiny - ceredlie (obilniny), luténiny, hifzy, poskytujl
¢ min. 45-60 % celkového prijmu energie.

600-800 g (min. 7 porci) denng.

Limitovan konzumace rafinovaného cukru - max. 10 % celk. energie.

. Alkoholické napoje
Konzumace alkoholu se nedoporutuje.
Pro ty, kdo konzumujf: omezit na méng neZ 2 jednotky/denné u muzfi, a < 1 u Zen.
Alkohol by nemél tvofit vice neZ 5 % energ. pifjmu pro muZe a 2,5 % pro Zeny,

. Maso
Limitovat konzumaci terveného masa na < 80 g / den (< 1 porce denng).

Nahradit spfSe rybami, driibeZf nebo masem nedomestikovanych zvifat,

Maso (Zervené) by mélo poskylovat < 10 % celkové energie.

(Pozn.: Cervené maso = veprové, hovézi, jehnéci a produkty z téchto mas; nevztahuje se na ryby,
dribe? a maso nedomestikovanych zvitat a ptaki).

* e o ~

8. Tuky
* Limitovat konzumaci tugnych potravin, zejména Zivotisnsho piivodu.
* Tuky by mély poskytovat od 15 do max. 30 % celkové energie denné.
Vybirat v mitém mnoZstvi rostlinné oleje (pfednostné monosaturované s minimem hydrogenace).

1ll. (9-13) Zpracovani polravin:

9. Siil a soleni

*  Pijem soli ze v3ech zdrojli by mél byt < 6 g denné pro dospalé.

* (Omezte konzumaci stanych potravin a pouditf soli pii vareni a dosolovani na stole.
* K ochucenf potravy pouZivejte kofenf a bylinky.

10. Skladovani
 Polraviny podiéhajici zkdze skladovat zpiisobem minimalizujicim fungdini kontaminaci.
* Nekonzumovat potravu kontaminovanou plisnf, hnilobou & jinak zkazenou.

11. Uchovéni, ochrana - zmrazovani

* Potraviny podléhajfcf zkdze uchovévat pomoct chlazeni a zmrazovani, prednostng oproti jingm zpisobm kon-
zervace.

12. Aditiva a rezidua
 Pokud je hladina aditiv, kontaminant a ostatnich reziduf T4dné requlovéna a monitorovéna, neni zndmo,
Ze by mély Skodlivé Uginky.

13. Tepelnd tprava

* Pro pipravu masa a ryb pouZivat relativng nizké teploty. Upfednostiiovat vafenf a dugenf.
*  Nejfst spalené (zejm. zuhelnatélé maso), pfepdlenou tavu z masa

Pouze prilezitostné:

* Grilované a roznéné maso (pouZitf primeého ohng), konzervované maso a uzeniny,

IV. (14-15) Supiementa, tabdk

14. Dietdrni suplementa (vitaminové preparaty)
*  P¥i dodrZovdn( ostatnich uvedenych doporudent je uZivani dietérnich suplement pro snizen rizika rakoviny zby-
tetné a neposkytujicl Z4dny prospéch.

15. Tabhdk
* Nekoufit, neuZivat tabdk ani v Zadné jiné formé.
Diivod zafazeni doporucens: Synergisticky efekt s nepriznivymi dietdrnimi faktory.

.;#!




Doporucena struktura vyzivy z hlediska

antimutagenniho ptisobeni

\fegetable Fats and Qils,
Sweets, and Salt

EaT SPARIMGLY

Low-Fator Mon-Fat,
Milk:, ¥oqurt, Fresh Cheese,
and fortified

Lequrne, Mut, Seed, and
hdeat Llternative Group

Alternative Group 8
2- 3 Senvings I 2-3 Sendngs
EAT MODOER ATELY ! EAT MODER ATELY
eqetable Group ;
d- b Sernings Fruit Group
EAT 2 - 4 Sendngs
GENEROLSLY EAT

: GENEROUSLY
Nhole Grai
Eread, Cereal,
Pasta, and Rice
Group
B - 115ervings
EAT I_JrEEF: aLLY




Kategorie Celkovy soucet Pocet studii % studii
studii prokazujicich | prokazujicich
snizeni rizika | sniZeni rizika
Zelenina 74 59 80
Ovoce 56 36 64
Syrov4 zelenina 46 40 87
Zelenina ,Cruciferae” 55 38 69
Zelenina ,Allium* 35 27 i
Zelend zelenina 88 68 7
Mrkev 73 59 81
Rajcata 51 36 71
Citrusy 42 27 66

Tab. 7: Efekt zeleniny a ovoce na riziko nddorového onemocnéni — sumarizace vysledki 217 kohortovych

a ,case-control” studir. Volné podle dat AICR/WCRF (177).

Jestlize dosud publikované studie posoudime celkové, pak 78 % ukdzalo signifikantni snizeni rizika jako nasle-
dek vy38tho prijmu alespoii jedné hodnocené kategorie zeleniny a/nebo ovoce (177). Prokdzany ucinek na jednotli-
vé nadory dle lokalizace shrnuje iabulka 8. NejpiesvedCivéjSi jsou tyto vysledky pro nadory dstni dutiny a pharyngu,
jfcnu, plic, Zaludku a tlustého stfeva, pomémé silné jsou i pro nddory laryngu, prsu, pankreatu a mocového méchy-
fe; déle jako moZny efekt jsou diikazy klasifikovany pro nddory cervixu, ovarif, endometria, Stitné Zlazy, jater, prosta-
ty a ledvin. Za zprostfedkovatele GCinku zeleniny a ovoce Ize povazovat kombinaci jednak zndmych nutriénich kom-
ponent jako vldkniny, vitamint a minerdlnich Idtek, jednak velkého mnozstvi dosud mdlo prozkoumanych bioaktiv-
nich latek. Pravé tento dosud t&Zko postizitelny komplex mnoha pozitivnich faktor( plsobicich soubné a ve vza-
jemném ovliviiovdni je pro zeleninu a ovoce v pfirozené formé jedineCny a nenahraditelny izolovanymi preparaty.
Viyznamu prokdzaného efektu odpovidaji pfisiu$nd doporuceni (177). M&la by byt zajisténa celorotni konzumace roz-
manitych druhd zeleniny a ovoce, poskytujici minimdlng 7 % celkového pfijmu energie. Denn{ konzumace by méla
predstavovat minimding 400 g denné (bez brambor a lusténin), tj. alespof 5 porci.




Antimutgenni ucinky zeleného caje
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e Pri zpracovani zeleneho Caje se pouzivaji Cerstve sklizene listy - asi
tretlnu ejich hmotnosti tvori polyfenoly, dale jsou to fluoridy,
sacharidy, vitaminy E a C, tein, horcik, vapnik, zelezo, fosfor,
h ik a chlor. Hlavni polyfenoly zeleného Caje ovliviuji jeho barvu a
chut.

e Nador
V soucasné dobe se hromadi dikazy o tom, ze zeleny caj ptlisobi
proti vzniku a rlistu zhoubnych nadori. Jedna se zejména o
rakovinu kuaze, plic, zaludku, jicnu, dvanacterniku, slinivky, jater,
mocového méchyre, prsu a tlustéhg streva. Nizsi vyskyt
onkologickych nemOC| v Japonsku a v Cine je pricitan prave pozitivhimu
ucinku zeleného Caje, ktery je v téchto zemich konzumovan ve vyrazne_
vetsim mnozstvi nez napr. v Evrope. V posledni dobé bylo zjisténo, ze
zeleny €aj snizuje u pacientek s nadorem prsu vyskyt metastaz do
podpaznich uzlin a zvysuje G€inky hormonalni terapie. Velmi
dulezite je, ze podavani suseneho extraktu zeleneho caje zvysilo ucinnost
probihajici chemoterapie.
Co se tycCe presneho davkovani - za bezpecnou a ucinnou se povazuje
davka, ktera odpovida minimalne 10 salkym zeleného Caje za den (vice
nez 2, 5 litru caj? Pricemz terapie nadoru trva minimalne 6 mésicu a
zeleny Caj se podava formou praskoveho extraktu (napr. finsky Prevesan).
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e Vino obsahuje desitky flavonoidi, jejich slozeni urcuje technologie
zpracovani, odruda i zemepisna poloha. K nejznamejsim fenolickym
latkam patri resveratrol, quercetin, katechin, epikatechin,
kaemforol, dale fenolkarbonove kyseliny - gallova, :
protokachetova, kumarova, kavova, vanilinova a ferulova.
Flavonoidy pusobi jako antioxidanty, ktere vazou molekularni kyslik a
pomahaji redukovat tvorbu okysliceneho lipoproteinu, ktery je hlavni
pricinou kornatéeni tepen a vzniku tromboz (potlacuji vznik srazeniny,
dokonce dokazi vzniklou krevni srazeninu rozpoustéet).

e Dalsim mechanizmem uGcinku piti mirného mnozstvi vina je
priznivé pisobeni na zabranéni tvorby ucpavek artérii tromby.
Alkohol ve viné snizuje shlukovani krevnich desticek a plisobi také
na dalsi faktory zplsobujici ucpavani tepen.

e« Rakovina - vino ma ucinky antimutagenni. Ochrana pred zhoubnym
bujenim buneék je pricitana latce resveratrol, ktery potlacuje vznik
karcinogentl. Vyznamny protinadorovy ucinek byl zaznamenan u
rakoviny prsu, prostaty, plic, jater, strev, kilize a zhoubného bujeni
krvetvornych bunek. Pozitivni ucinek byl take prokazan u prevence
pred poskozenim jater pri lécbe chemoterapii.




e PRAHA - Stridmé popijeni piva pomaha v boji
proti rakovine. Prokazal to chemicky rozbor
vzorkl osmnacti eskych a zahrani€nich piv.
"Pivo obsahuje antioxidanty, ktere likviduji skodlive
volné radikaly, zabranuje tak vzniku rakoviny a
kardjovaskularnich chorob. Antioxidanty v pivu u
muzu priznive pusobi proti vzniku rakoviny tlusteho
streva nebo prostaty,” uvedl Vladimir Kellner z
\P/yzkumneho ustavu pivovarskeho a sladarskeho v

raze.
Jeden litr piva denni prijem »zazracnych« 5
antioxidantl zvysi asi o deset procent. "Zaroven
ale varyji pred »nadmernym bojem s rgkovinou«. Dva
az tri pullitry predstavuji ctKricet gramu alkoholu. A
nebezpecna denni davka alkoholu je uz sedesat
gramu,” upozornil Kellner s tim, ze se maji vypit
opravdu jen dve velka piva za den! Za »lecCivex
pivo se primlouvaji i evropsti vedci. Tvrdi, ze obsahuje
Erlrodnl silikon, ktery pri omezene spotrebe posiluje

osti a brani osteoioroze. Jsou v nem pry i latky

u Alzheimerovy nemoci.

snizujici riziko vzni




Inhibice tvorby nadoru - princip dostatecné

ochrany

cancer prevention using natural and synthetic com-
pounds, as shown in the proceedings of this sympo-
sium. The difficulties which may be encountered in
practice. however, are as evidenced by the results of
trials of pB-carotene for lung cancer prevention,
pointing to an opposite protecting effect under cer-
tain circumstances [44,45].

In one of the series of symposia held in Ohito,
Japan, in 1988, the late Dr. Tsuneco Kada proposed
the terms ‘desmutagens’ and ‘bio-antimutagens’ [46].
Desmutagens act directly on mutagens or their pre-
cursors and inactivate them. Bio-antimutagens act on
the processes of mutagenesis or repair DNA damage
to decrease mutation frequency. These two types of
agents may hold the keys to successful prevention.

6. Future strategy for cancer control program

As already emphasized, cancer cells have multiple
genetic alterations, produced by multiple carcino-
genic agents and factors, and there are multiple
approaches to cancer prevention [5,6]. In addition,
there are many cases that human subjects have multi-
ple genetic background for their cancer development.

To facilitate understanding of this aspect of car-
cinogenesis. the schema of sufficiency principle pro-
posed by Parsonnet (Stanford University, personal
communication), carrying on from the original work
of Rothman [47], is given in Fig. 2A. Various car-
cinogenic factors a, b, ¢, d, e, f, g and h act together
lated genes to convert normal cells to _cancer cells.
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Concerning cancer prevention the importance of sup-
pression of each factor as much as possible is illus-
trated in Fig. 2B. White sections represent the sup-
pressed portion of carcinogenic impact by various
measures for cancer prevention. Summation of the
reductions in carcinogenic impact in Fig. iclds a
condition_where accumulated genetic alterations are
insufficient for conversion of normal cells to cancer
cells, as the schema of insufficiency principle in Fig.
34]. It we take the case of stomach cancer as an
example, practical measures might include the fol-
lowing: (i) avoidance of excessive intake of sodiu
chloride, (i) (aking appropriate doses of antioxidants
through natural ToodstUIls OF (ablels containing vita-

mins, eradication of Helicobacrer pviori,
uitting smoking, (v) improved ora icne, (vi)
TR e T T
(€51) 1ncrease§ consumEuon o! vegc(aﬂes ana !Eiis,
Such a holistic approach is far more practical than

simply taking one drug. Since appreciable levels of
genetic alterations of cancer-related genes may be
due to oxidative damage of DNA, suppression of the
total calorie intake especially in the form of fat is
also rational, as already beautifully demonstrated by
Kritchevsky et al. [48].

DNA recombination technology will be able to
produce fruits and vegetables containing greater
amounts of active-oxygen scavengers like phytoene
which serve as anticancer agents [49]. Mammalian
cells can produce geranylgeranyl pyrophosphate but
not phytoene from it. Through introduction of genes
of enzymes cloned from a bacterium, Envinia ure-
dovora, mammalian cells can become able to synthe-

Fig. 2. (A) Sufficiency principle: (B) preventive measures: (C) insufficiency principle.




Expozice Clovéka chemickym prirodnim latkam byla soucasti jeho
evolucni minulosti a pomohla mu vytvorit 4c¢inné obranné
mechanismy (detoxikacni pochody, obrovské schopnosti
reparace DNA)

VétSina mutaci vznika vlivem endogennich procesi jako jsou
oxidace, depurinace, deaminace, metylace, chybna
replikace DNA

Mutace vznikaji pokud dojde k prevyseni reparacni kapacity DNA

Zdrojem oxidativniho stresu je predevsim nase bézna strava,
zejména metabolismus prijatych zivocisnych tuki

Obranu proti oxidativhimu poskozeni je mozno cilené podporit
(vitaminy A,C, E, selen, zinek)




