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Kriteria pre VedeckerzaduvodneEnitpozadavi

Criteria for the scientific substantiation of claims 3. When the true endpoint of a claimed benefit can
i i not be measured directly, studies should use
1. The food or food component to which the claimed markers.
effect is attributed should be characterised. 4. Markers should be:
2. Substantiation of a claim should be based on - biologically valid in that they have a known re

human data, primarily from intervention studies

lationship to the final out d thei i-
the design of which should include the following atlonship to the inat outcome and their vart

ability within the target population is known;

considerations: . - methodologically valid with respect to their
2 (a) Study groups that are representative of the analytical characteristics.
el 5. Within a study the target variable should change

2 (b) Appropriate controls.
2 (¢) An adequate duration of exposure and
follow up to demonstrate the intended effect.

in a statistically significant way and the change
should be biologically meaningful for the target

group consistent with the claim to be supported.

2(d) Characterisation of the study groups’back- ¢ A (Jaim should be scientifically substantiated by
taking into account the totality of the available
data and by weighing of the evidence.

ground diet and other relevant aspects of
lifestyle.

2 (e) An amount of the food or food component
consistent with its intended pattern of con-
sumption.

2 (f) The influence of the food matrix and dietary
context on the functional effect of the com-
ponent.

2 (g) Monitoring of subjects’ compliance concern-
ing intake of food or food component under
test.

2 (h) The statistical power to test the hypothesis.
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exposure Function Intermediate
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GENOMICS + PROTEOMICS = CYTOMICS

METABOLOMICS | TRANSCRIPTOMICS

NUTRIGENOMICS

PHARNMACOGENOMIECS LIPIDOMICS

védecké smery od mapovani vnitiniho
spektra lipida v biologickych
systémech k popisu funkce a
metabolismu jednotlivych lipidi.
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Nutrigenetics

Nutritional
W Epigenetics

Bioactive
Food
Components

i

4

Proteomics

Metabolomics = ( Metabolite

Using the “omics” of nutrition to identify how dietary factors contribute to establishing a phenotype.

Trujillo E., J Amer Diet Assoc., 106, 2006




B  Fositive and negative feedback control Pozitivni a negativni zpetna vazb

V2 "\f; NN —%

Genome —* Transcriptome =— Proteome =— MNetabolome —* Function

+
Biochemical
Microarray analyses
(Table 1)

\
Phenotypic

dpsnrssnnnnnnn

observations

Figure 1 (A) Traditional central dogma of molecular biology where the flow of
information goes from gene to transcript to protein; also shown are sites where
enzymes act on metabolism. (B) General schematic of the 'omic organization
where the flow of information is from genes to transcripts to proteins to
metabolites to function (or phenotype).

Goodacre R., J Nutr. Suppl., 2007
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Carcinogen metabolism

Inflammatory - NADPH -

Hormone regulation
response :

NADPH-PASD

) / Mypothalamus

Az
(

Cell growth cycle

— Bioactive food
f =P components

Cell differentiation

Apoptosis

| g, )i@*
2%

Figure 3. Bioactive food components can influence genetic and epigenetic events associated with a host of disease processes.

Trujillo E., J Amer Diet Assoc., 106, 2006
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DNA Methylation: Essential for Normal Functioning of an Organism

5. Methyl group attach
: Jr—— , ] to specific sites on
1. Ingestionof | . = ! j ) the DNA strand
nutrients 1 u '

Tightly coiled
DNA strand

4, Dietary methionine,
folate and choline

Lung enter the cells

Bone
marrow

‘;l | 2. Nutrients

4 ‘r. | f\g‘\ \\
Liver (
) i metabolized
/ “'ll-.., Stai'nach

Methyl tags Cbases

3. Nutrients absorbed
by small intestine
and transported via
the blood stream to \ A
cells in the bady A Small
Z intestine

6. DNA methylation in promoter region down-regulates and
silences gene expression. Cell division is supressed

Trujillo E., J Amer Diet Assoc., 106, 2006
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| EXTRINSIC
PATHWAY

EGCG, APIGENIN
DELPHINIDIN, ITC,
CURCUMIN, PFE,
RESVERATROL,0S8C,
GENISTEIN, LUPEOL,
LUTEOLIN,LYCOPENE,
ISILYMARIN,CAPSAICI

Khan N. et al, Carcinogenesis 28, 2007
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Fig 1. Induction of apoptosis by dietary chemopreventive agents. The extrinsic pathway 15 initiated by ligation of transmembrane death receptors (CD95, TNF
receptor and TRAIL receptor) to activate membrane-proximal (activator) caspase-8 via the adaptor molecule FADD. This in turn cleaves and activates effector
caspase-3. Dietary agents block the death receptor and also target the caspases blocking the caspase cascade. This pathway can be regulated by ¢-FLIP, which
inhibits upstream activator caspases and IAPs, that affects both activator and effector caspases. The intrinsic pathway requires disruption of the mitochondnal
membrane and the release of mitochondrial proteins into the cytoplasm. Stress signals elicited by the dietary chemopreventive compounds regulate the
proapoplotic proteins and antiapoptotic proteins, leading to the release of cytochrome ¢ from the mitochondrial inner membrane. Cytochrome ¢ forms an

apoptosome with Apaf-1 and caspase-9, thereby initiating the apoptotic caspase cascade, whereas Smac/DIABLO and high-temperature requirement protein-A2
bind to and antagonize IAPs. The activated caspases catalyze the dissolution of intracellular structure that leads to apoptotic cell death. The Bel-2 family proteins
regulate apoptosis as they form complexes that enter the mitochondrial membrane, regulating the release of cytochrome ¢ and other proteins. The activation of the
caspase cascade occurs by the TNF family receptor and it also causes activation of Bid that activates mitochondria-mediated apoptosis. Bax 1s activated and
releases cytochrome ¢ and other mitochondrial proteins. Dietary agents can also block growth factor-mediated antiapoptotic signals through the direct inhibition of
the binding of growth factors to the receptor or inhibition of the downstream phosphatidylinositol 3-kinase (PI3K)-Akt pathway. Blue color of dietary
chemopreventive agents denotes that both the in vive and in vitro effects have been demonstrated and red color denotes that only in vifro effects have been




Table 1. Dietary agents shown to induce apoptosis of cancer cells in vitre or during chemopreventive intervention

Dietary agent

Major dietary source

Target/mechanism

Reference

EGCG

Curcumin

Genistein

Indole-3-carbinol

Resveratrol

Isothiocyanates

Luteolin

Lycopene

Anthocyanins

Delphinidin

Lupeol

Caffeic acid
phenethyl ester

Apigenin

Silymarin

Gingerol

Capsaicin

Organosulfur compounds

Green tea

Turmeric

Soybean

Cruciferous vegetables

Grape, red wine

Cruciferous vegetables

Celery, green pepper
and peppermint

Tomato

Pomegranate

Pigmented fruits and
vegetables such as
strawberry and pomegranate

Mango, olive and grape

Honey

Parsley, celery and lettuce
Milk thistle

Ginger

Red pepper

Garlic and onion

Activation of Fas

Enhancement of TRAIL-induced apoptosis

Activation of caspases

Release of cytochrome ¢ from mitochondria, inhibition of Bel-2

Reduction in tumor growth and increase in apoptotic markers in mice

TRAIL-induced apoptosis, activation of caspases

Release of cytochrome ¢ from mitochondria

Increase in the number of apoptotic tumor cells in mice

Degradation of ¢-FLIP

Induced MMP change, caspase-3 activation and PARP cleavage

Downregulation of Bel-2 and Bel-XL expression, activation of caspase-3

Downregulation of Bel-2, Bel-xL, TAP, X chromosome-linked AP and FLIP

Downregulation of survivin, [AP1, IAP2, X chromosome-linked [AP, Bel-2,
TNF receptor-associated factor 1 and c-FLIP

Release of cytochrome ¢ from mitochondria, activation of caspases, induction
of p53-dependent transcriptional activation

Sensitizes TRAIL-induced apoptosis

Decrease in survivin, increase in Smac/DIABLO

Activation of caspases

Activation of p33 activity, induction of apoptosis in lung tissues, effect on
AP-1 and p53

Sensitizes TRAIL-induced apoptosis

Induction of TRAIL, along with Bid cleavage and the activation of caspases

Decrease in the expression of surviving

Release of cytochrome ¢ from mitochondria

Effect on p53, activation of caspases, decrease in PCNA, increase in Bax

Bel-XL downregulation, mitochondrial release of cytochrome ¢, activation
of caspases

Shift in the ratio of Bax to Bel-2

PARP cleavage, nuclear condensation and fragmentation, mmduced MMP change

Activation of caspases, increase in Bax, decrease in Bel-2, upregulation of Bid,

Bak, downregulation of Bel-xL, inhibition of UV B-mediated apoptosis in mice

Increase in the expression of Fas receptor and FADD, activation of caspases
Fas activation, induction of p33, Bax and activation of caspases

Activation of caspases and PKCdelta

Activation of caspases and PARP cleavage

Decrease in the apoptotic sunburn cells, increase in p33, p21

Induced MMP change, release of cytochrome ¢ from mitochondria,
downregulation of Bel-2 and enhancement of Bax

Dissipation of the mitochondrial inner transmembrane potential, activation
of caspase-3, induced apoptosis of prostate tumor cells in nude mice

Increase in protein expression of p53, p21 and Bax

Induction of p33, Bax and downregulation of Bel-2, eytochrome ¢ release,
activation of caspases

(16)
(20
(34)

(34)
(18)
(36)
(61)
(24)
(29
(40)

This list provides selected examples.

Slozky potravy indukujici apoptézu nadorovych bunék
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Figure 3. Two strategies of nutrigenomics research. The first strateqy will provide detailed molecular data on the interaction between nutrition and
the genome, whereas the second strategy might be important for human nutrition, given the difficulty of collecting tissue samples from healthy
individuals. The first strategy, typically applied by smaller research groups, will reveal the identification of transcription factors that function as
nutrient sensors and the genes they target; elucidation of the signaling pathways involved, and characterization of the main dietary signals;
measurement and validation of cell- and organ-specific gene expression signatures of the metabolic consequences of specific micronutrients and
macronutrients; elucidation of interactions between nutrient-related regulatory pathways and proinflammatory stress pathways, to understand the
process of metabolic dysregulation that leads to diet-related diseases; and identification of genotypes that are risk factors for development of
diet-related human diseases (such as diabetes, hypertension, or atherosclerosis) and quantification of their impact. The second strategy is the
application of nutritional systems hiology to develop biomarkers of early metabolic dysregulation and susceptibility (stress signatures) that are
influenced by diet. This strategy requires large consortia, considerable research funding, and excellent multidisciplinary (and possible multinational)
collaboration.

Target Genes Signatures
Mechanisms Profiles
Pathways - Biomarkers

Molecular Nutrition T Nutritional
& Genomics ' Systems Biology

ldentification of dietary signals
ldentification of dietary sensors
-|dentification of target genes
*Reconstruction of signaling pathways

Small research groups Large research consortia
Small budgets | Big money
Com

*Measurement of stress signatures
ldentification of early biomarkers

Afman L and MullerIVl;, J*Am| Diet Assoc 2006
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Figure 2. Development of complex, multifactorial, polygenic diseases, such as metabolic syndrome. Nutrition is primarily focused on health and
on the earliest phases of disease pathology. In order to effectively apply dietary strategies to prevent disease or to recover homeostasis, validated

early biomarkers of the disease state are needed. Nutrition and pharma (pharmacology) are complementary approaches to apply to metabolic stress
or metabolic syndrome. Interestingly, there is considerable overlap between cellular targets for nutritional and pharmacological intervention, such

as peroxisome proliferator activator receptor-a or peroxisome proliferator activator receptor-+, which bind fatty acids and fibrates or fatty acids and
thiazolidinediones, respectively.

Afman L and Muller Mi, J Ami Diet Assoc 2006



Nutrient group Example

Phytochemicals Carotenoids, flavonoids, indoles,
isothiocyanates, allyl sulfur

Zoochemicals Conjugated linoleic acid, n-3 fatty acids

Fungochemicals [3-glucans, lentinan, schizophyllan, and
other compounds in mushrooms

Bacteriochemicals Equol, butyrate, and other compounds
formed from gastrointestinal flora
fermentation

Trujillo E., J Amer Diet Assoc., 106, 2006




Trujillo ., J Amer Diet Assoc., 108, 2006

Gene-Nutrient 3 Energy
Imbalance : expenditure

\

( Phytochemicals)

Physical activity
Whole grains
Fruits
Vegetables

( Carcinogen ) ' Sy protein

High n-6 fats Genetic Susceptibility
Growth factors ( Polymorphisms )

High fat/calories I

Figure 4. Certain genetic polymorphisms can shift the balance of energy intake and energy expenditure and thereby influence bioenergetics and
obesity. Higher energy intakes, a low polyunsaturated-to-saturated fat rafio, insulin resistance, and a sedentary lifestyle leading to obesity are risk
factors for chronic diseases, such as heart disease, diabetes, and cancer, depicted when the scale is sloping downward. The right side of the scale
portrays lifestyle including physical activity and a diet rich in whole grains, fruits, vegetahles, and soy protein, which are associated with less risk
for obesity and chronic disease. Gene-nutrient imbalances may explain the morbidity and mortality associated with obesity.




Makro- a mikronutrienty pusobi zmény na urovni RNA, proteinu a metabolitd v
bunkach a organismu detekovatelné novymi technologiemi

Digestion

Absorption
Distribution

Carbohydrales, lipids, proteins
vitamins, minerals, trace elements

Diet-induced hormone secretion Metabolism

Epigenetic i ¢

Nuclear receptors
Transcription factors

. | -
DN;%@ ‘@—‘ 4@—' A %%m

modifications

Protein pool Metabolite pool

Transcript Protein |© . Metabolite | .
profiling pmf;,l'mg paery profiling

Current Opinion in Biotechnology

Foods are digested, absorbed and distributed in the body. Food stuffs contain macronutrients (carbohydrates, lipids and proteins) and micronutrients
vitamins, minerals, trace elements). These nutrients induce changes at RNA, protein and metabolite level in the receiving cell or organism. The
corresponding profiling technologies, namely transcriptomics (gene expression analysis), proteomics (protein expression analysis) and metabolomics
(metabolite profiling) are applied to better understand and assess these effects in a holistic fashion.



Mutrient Absorption
Nutrient Utilization
Food/Nutrient
Tolerance
Nutrient Requirement

Food/Nutrient
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Nutrigenetics

Genome Mutation Rate

& | in-utero Genome Viability
Genetic Genome Programming

Variation Gene Expression

Stover PJdland GCaudillFviA

J Am Diet Assoc 2008

Genome Evolution/Selection

vliv genetickych variant na
pozadavek, utilizaci, toleranci a
metabolismus Zivin

VS.

modulacni uloha zivin na evoluci
genomu, frekvenci mutaci, in-
utero viabilitu

Nutrigenomika zpetne ovlivauje
geneticke variace pozorované v
ruznych lidskych populacich

Figure 1. Nutrient-genome interactions. Nutritional genomics encom-
passes both nutrigenetics, the influence of genetic variation on nutrient
utilization/metabolism, food tolerances, and nutrient requirements; and
nutrigenomics, the modulatory role of nutrients on genome evolution,
mutation rate, in-utero viability, programming, and expression. In turn,
several of the nutrigenomic outcomes (ie, genome evolution) contribute
to the genetic variation observed within genetically diverse human
populations. NOTE: This figure is available online at www.adajournal.
org as part of a PowerPoint presentation.



Early Mutrition Experiences Risk Phenotype Adult Onset Disease

Malnutrition Dbesity cvD®
Suboptimal Mutrient Hypertension Diabetes
Environments Insulin Resistance Metabolic Syndrome

“Program”
“Imprint™

Figure 2. The fetal origins of disease hypothesis. In utero environ-
mental exposures, including nutrition, act early in life to program risk
for adult health outcomes. *CVD=cardiovascular disease. NOTE: Infor-
mation from this figure is available online at www.adajournal.org as
part of a PowerPoint presentation.

Stover PJdtand CaudillsviA
J Am Diet Assoc 2008




Farmakogenomika
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XENOBIOTIKA
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pedmineks INapR erapefititinteragujersradouleru Waliann's
Vit2ImIREMIE

VA/Seke davKy siezekVAZIVAma|itianmakelogicke Ueinky/A(Riacing
etneIdy; Vitamin-A):

Naoepaki[seuvyuzivany nizke koncentrace prirednichilateki (v podsiate
toxickych)) jake soucast |ECIV.



»1ellme what you eat, and | will'tell you what
you are” (J. A. Brillat-Savarin (1775-1826)

,, 1ell me what you eat, what drugs you take,
and your genotype, and | will tell you what you
are‘ .


http://www.dietandcancerreport.org/
http://www.wiley.com/bw/journal.asp?ref=0029-6643&site=1
http://www.eatright.org/
http://www.aicr.org/site/PageServer
http://www.efsa.europa.eu/EFSA/efsa_locale-1178620753812_ScientificDocuments.htm

¥ kontinuzaing serobnovujicitikan's
radeU KAtk ChTYZIGlOgICKYCRNURKEIRY,

eNganiZmu
DIFFERENTIATION APOPTOSIS (anoikis) 4 dynamické [OVRBYEENEZ
: [ Futy ierenttes prirustkem bURER NN aZI 2 Ubyikem
terminal cells v v ,
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cells

|:| Stem cells

APOPTOSIS

¥ presne regulovana endogennimi
fiaktony, (hermoeny: a cytekiny)),

ale mize byt rovhéz modulovana
dietetickymi faktory pritpmnymi v
lumen streva

(darnaged cells)
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‘ Dulezita strukturalni a regulaéni funkce s dopadem na strukturu a funkce
membran a fyziologické funkce organizmu
- artherosclerosis, zanét, nadory

PrERURZeNY

dulezity
POMEN

k. dokosahexaenova
nybi olej

k. arachidonova
rostlinné oleje




Psyilitim

vzl anelerognf anl<roniElaf farmnaniaiel vIEl<aliny vea sifave

SPECIICRENIISEIENINIE

L

Normalni kelenoecyty

I Zelro) grigre)le
— ZVSeriEl ofoliferzice
— 00Kle5 vV slgggidZE]

> INadorove bunky kelonu

R SHIZERENTOIIERECE

N REURCENGITERENCIZCE
Jrieltl<es slg0 gigzy

R ANETIVACGENBYEICXIESE

® ALKALINE PHOSPHATASE
m E-CADHERIN PROTEIN
/// F-ACTIN (Stress fibers)

Growth inhibition

Proliferated

&
cell arrest in G1-phase of the cell .
TIME OF BUTYRATE TREATMENT



FHC HT-29 HCT-116

norm#lni diferencovany nediferencovany
fetalni kolon neinvazivni invazivni

¥ ©ATCC i _
. i W S - S -
High Density Seale Bar = 100um High Density . High Density




FHC

AA/C1

{cyAop.

AA/C1/SB10

HT-29
HCT116 |/,

SW-620 | 3
/)]

Normal

Mucosa

Hyper-

proliferation

Early
1—
Adenoma
Intermediate
Adenoma

Late
Adenoma /
4

Carcinoma

Metastases

Stimulation of proliferation
in the basal crypt

Inhibition of proliferation
in the upper crypt

Induction of apoptosis

Inhibition of proliferation
Stimulation of differentiation

Hyperacetylation of histones

Alterations in gene expression

Effects on extracellular matrix

Regression of carcinomatosis in vivo

(acetate, propionate,
butyrate)

(butyrate)

(butyrate)

(butyrate, propicnate)
(butyrate)

({butyrate)

(butyrate)

(interleukin-2 + butyrate)




EXPERIMENTAL DESIGN

addition of tested
compounds
in fresh medium

seeding of cells:
25000cells/ml

AA 50 pM
DHA 50 pM
NaBt 3 mM

C_OUILILICOLIS/ T/

72 hours 24 hours ‘
harvesting

of cells
for further

48 hours

—

72 hours

analysis
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% apoptotick;’lch bunék 0O adherentni kultivace
W neadherentni kultivace
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kontrola kontrola

O adherentni kultivace

Aktivita ALP U nadoerevych nERIteZA

vV oupeVvediradher amneadner
BUREK

W neadherentni kultivace

aktivita ALP

kontrola kontrola




ADHERENTNi NEADHERENTNI ADHERENTNI NEADHERENTNI
KULTIVACE KULTIVACE KULTIVACE ~ KULTIVACE

o & S & S & & &
LR S A R R LR AR T

OO B8P mm « <150k

Integrin o2

Integrin p1 ‘lmlul .W <—130 kDa

FAK
—_— - e we - W e e 8 <125kDa

fosfo-FAK <——125 kDa

f-aktin e -- - e e F* q‘. - w» W <—42kDa

.
s |o®|ee «-

ve smysiu
uvolneni vazeb bunka-ECM

posileni vazeh bunka=bunka



ADHERENTNi NEADHERENTNI ADHERENTNI NEADHERENTNI
KULTIVACE KULTIVACE KULTIVACE KULTIVACE
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E-kadherin
-IEIO- OIIOI- <—120KDa

fosfo-p-katenin Bl wel [ 8 lallms B | <—o2kDa

B-aktin it | ' <—42kDa

zvySenou expresi E-kadherinu bez rozdilu mezi adher. a neadher kultivaci
u bunék HT-29 i FHC
Zmeny fosforylace kateninu  adher. kultivace

neadher. kultivace



INTERACTIONS OF DIETARY FACTORS AND ENDOGENOUS REGULATORS SUPPOSED TO AFFECT
CYTOKINETICS OF COLONIC EPITHELIAL CELLS

GUT-LUMEN I I

DIETARY PUFAs DIETARY

(n-3, n-6) FIBRE
APOPTOTIC o l \ l
?

?l EICOSANOIDS €= BUTYRATE

EPITHELIAL
CELLS

\ 4
CYTOKINES
(TNF-o, FasL, TRAIL)

PROLIFERATIVE

Kovarikova M. et al. Eur J Cancer 2000 Hofmanova{l J. eta. Eur J Nutr 2005
Kovarikova M. et al. Differentiation 2004 Hofmanova J. et al. Cancer Letters 2005

Vaculova et al. Cancer Letters 2005
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B FHC
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% of cells
with decreased MMP
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SOUVISIost s egulacii apoptozy. NILE RED fluorescence
ci diferenciace

median fluorescence
(% kontroly)
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—odrazl jemne zmeny: strukiun/ membranovyceh ipidu
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normalnich (FHC) a nadorovych (HCT116) bunéek
Po pusobeni AA, DHA, NaBt nebo jejich kombinace

FHC HCT-116 kDa
Mel-t R IR m—40
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» protein rodiny Bcl-2 podporujici prezivani bunek
béhem diferenciace
» down-regulace béhem apoptozy

» atraktivni pro terapeutickeé strategie Cﬂ

aboratory
ytokinetics
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Fig. 1. Schematic representation of the membrane topology of
fatty acid (FA) transport protein.

CD36-FITC (FL1

control

RlasSmeENEmbERES PrOLEINT control et

€36 = multiinctionzl adhESIeN HECE PO IR MaRYACENINPES AASO
INEWlyACEteciea ast PUEAT RS peEr andNnigasteintesuneifcells Z:;\Zof lF“
(ILeborvVaretiall, JiEistochem) Cyiochem) 2001, Camphelll SE et al,, J Biol Chem AA50+NaBt3 FL1

2004, Drover VA, JlClinflnvest 2005) prasorNasts AL

Cla'ﬁ'éﬁi’.‘;'éﬁ'.'







	Snímek číslo 1
	Snímek číslo 2
	Snímek číslo 3
	Snímek číslo 4
	Snímek číslo 5
	Snímek číslo 6
	Snímek číslo 7
	Snímek číslo 8
	Snímek číslo 9
	Snímek číslo 10
	Snímek číslo 11
	Snímek číslo 12
	Snímek číslo 13
	Snímek číslo 14
	Snímek číslo 15
	Snímek číslo 16
	Snímek číslo 17
	Snímek číslo 18
	Snímek číslo 19
	Snímek číslo 20
	Snímek číslo 21
	Snímek číslo 22
	Snímek číslo 23
	Snímek číslo 24
	Snímek číslo 25
	Snímek číslo 26
	Snímek číslo 27
	Snímek číslo 28
	Snímek číslo 29
	Snímek číslo 30
	Snímek číslo 31
	Snímek číslo 32
	Snímek číslo 33
	Snímek číslo 34
	Snímek číslo 35
	Snímek číslo 36
	Snímek číslo 37
	Snímek číslo 38
	Snímek číslo 39
	Snímek číslo 40
	Snímek číslo 41
	Snímek číslo 42
	Snímek číslo 43
	Snímek číslo 44
	Snímek číslo 45
	Snímek číslo 46
	Snímek číslo 47
	Snímek číslo 48
	Snímek číslo 49
	Snímek číslo 50
	Snímek číslo 51
	Snímek číslo 52
	Snímek číslo 53
	Snímek číslo 54

