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' Langlebiges Gift

Ein Dioxin-Skandal erschuttert
Deutschland:

Hdhner, Puten und Schweine haben auf
deutschen Bauernhofen vergiftetes Futter
gefressen. Ein Futtermittelhersteller hatte
technische Fette aus der Diesel-
Produktion fur Tiernahrung genutzt. Uber
Eier oder Fleisch nehmen Menschen die
Dioxine auf, wo sie sich in Leber und

Gewebe einlagern.




Obecny model chemickeé karcinogeneze

dlouhodoby vicestupriovy proces (chronicka expozice) zahrnujici poSkozeni DNA a
mutagenezi (faze iniciace), expanzi iniciovanych bunék (promoce) a maligni
transformaci vedouci ke vzniku zhoubného nadoru (progresi); jsme vystaveni
komplexnim smésim toxickych latek — ovzdu$i, voda, potrava — fada karcinogend;

vétsSina identifikovanych karcinogenti jsou skutecné mutageny, které bud pfimo,
nebo po bioaktivaci specifickymi enzymy zpusobuji poSkozeni DNA a chromozému —
proto je dlouhodobé vénovana pozornost hlavné jejich genotoxickym ucinkim;

jiz od 80. let zaCina byt zfejme, Ze tato hypotéza je velmi zjednoduSena — chemicke
karcinogeny (v¢é. environmentalnich toxikanti) nejsou jednoduse mutageny, ale
maji fadu dalSich G¢inka prispivajicich ke vzniku a rozvoji nadorovych
onemochéni;

gee‘ BUNECNE MECHANISMY??722 |
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Mozné mechanismy pusobeni environmentalnich karcinogent

Acquired Hallmark Phenotypes

Genomic instability

Sustained Proliferative Signaling
Insensitivity to Anti-growth Signals
Resistance to Cell Death

Replicative Immortality
Deregulated Metabolism

Tumor Promoting Inflammation
Evading Immune Destruction

e Tumor Microenvironment
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Chemicals

Assessing the carcinogenic potential of low-dose
exposures to chemical mixtures in the environment: the

challenge ahead

Goodson et al., Carcinogenesis, 2015



Epithelial hyperplasia Tumer promotion

Induction of drug- \ / Persistent thyroid hormone
~ L feceploracthation Polychlorinated dibenzo-p-dioxins
O <—— EGT receptor down-regulation (PCDDs)
Porphyria —» 1— . 9 0 ' N
Deregulated lipid metabolism  ——= =  Immunosuppression
Decreased serum thyroxine  ———> <———— [nhibition of gluconeogenesis ! - 0 y :
Cly Cly

Wasting ——3 =  Teratogenesis'embryotoxicity

etabolism of arachidonic acid Utilization of
1o biologically active products brown adipose tissue

Vitamin A depletion Cardiac dysfunction

ligand A

cytoplasm

nucleus

Xenobiotic
response genes

TNGCGTG




AhR souldst sité jadernych receptori - PXR, CAR, ER,

PPAR, RAR/RXR

Brain & CNS:
LIGAND Breast: ERc, ERp, AhR
- Harmnan ERc, ERJ,
- EDC pesficida AhR, PXR, {S
- pfﬁmf:;ﬁ - ' PPARY Cardiovascular system:
- Plasicisers ERo, ERP, AhR
- Daugs PPARc, PPARY
Liver:
ERo, ERJ, AhR,
PXE, LXE, FXRE
CAR, PPARc, B, ¥
// Adrenals:
GR, ERct, ER[3; AR; CAR
KEY PR . ____ = SRaERp
R =receplor:] ERa ae Kidneys
ER -
P:S Ovaries: ERp
HRE — ERc, - o
AR ERP Gastrointestinal tract:
CAR PXR, ERB, PPARY
AhR Uterus: =
hsp = heat shock ERa, ERp, PXR. ABR ~Urogenital tract
: ERc, ERp
proteinand co-factors
‘chaperone complex’ EFFECTS: =increase | Bone:
lerati ERc, ERp -
HRE = hormone response - dlteration
element Testes:

ERce, ERB, CAR, AR

Prostate: AR, ERJ,
PPARwx

Jacobs et al., J. Steroid Biochem. Mol. Biol. 2003, 84: 117-132



Phospholipids Phospholipids
lacking omega-3 containing omega-3
fatty acids fatty acids

© Saturates

© Monounsaturates Dietary omega-3
© Omega-6 fatty acids incorporate
© Omega-3 into cell membranes
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Rozvoj nadoru kolonu

Multifaktorialni a komplexni etiologie
Genetické i epigenetické zmény, zivotni styl, vyziva

Normal Hyperproliferative Intermediate
epithelium :;Rhelium d

Ve vSech stadiich rozvoje uplatnéni
bioaktivnich slozek vyzivy stimulace
Ci zastava progrese
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DNA r Activation of KRAS Loss or mutation of ‘ Loss or mutation of
MAD4?) (17p)

Bioactive Food Components

Epidemiologicke, experimentalni a dnes jiz i klinické studie prokazuiji
protektivni ulohu n-3 VNMK (plankton, rybi olej) a

mastne kyseliny s kratkym retezcem

BUTYRATU z viakniny

V ZANETU | KARCINOGENEZ| KOLONU













