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-Kaffe gir tolv krefttilfeller
arlig
Eaffe drikking forer snbig til roby krefuilfeller i Norge, anslir

Statens nermgsmaddeltleyn. Kaffe er den storste kilden til det
K stoffet akrylamid, mener Glsymet.

Det ble i november sttt fastien
svensk undersokelse at Laffe mnehalder nandt 20 mikrogram akaylarid
per liter. Siste i Nyheter
nnensiks

Landst uten hid

Totalt har SHT 0l analysert ni ulbkes kaBeprodulcter Analysene wiser et
innhold av akrylamid pd mellom 10 og 37 miwogram per hter ferdig
Laffe.

ST ansiir pibak grunn aw tallene: a kaffen kan svare for rundt tole
kerefititfeller rlsg og at drikken er howe dklden tl nordmenns akrylamid-

inntak  Dette il tross for at for eksempel potetchaps mneholder lang: Sannorse
‘mer, rundt 1.500 mk av det krefl stoffet per kilo. Akﬁ\‘ ferie
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en habe ter kaffe per dag, sier SHT-dmektor Gurmar Jordfald 4l Wensiks
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Liz Skaar Nilsen (31) og kjmresten Bendik Bendiksen (30)
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Our knowledge about the
relationship between diet and
cancer risk is dynamic, and
requires a constant update based
on current high quality research.

Characteristics of cancer cells

Types of cancers

Molecular mechanisms in cancer development
Interactions with diet

* Folate
» Phytoestrogens
» Phytochemicals/polyphenols
= Adverse effects of dietary components




= Cancer is a genetic disease!
= Caused by DNA damage/specific mutations
Deregulated cell growth

Immortalization
= |[nvasion - metastasis
* Angiogenesis

Normal physiological
processes

Nutrition
Pollution
Radiation
Drugs




= Cancer is a genetic disease!
Deregulated cell growth

Immortalization

* Invasion
Angiogenesis

| | I I

Possible modulation of DNA damage consequences by dietary componenets
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Normal bone tissue

Bone cancer (ostoesarcoma)

Ewing sarcoma

Osteosarcomain femur
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Figurs fave Hanahan and Weinbal

2000. Cell 700, p. &7-70

Fable 2. Tumor gene In human kmg cancer cell Ines
Histoiog_ ‘Ganetlc and epigenatic aherations?
callline  beak TUmMOr SUPPIEssor gane Cnangane
SUUHPSTpLy AR prc DI PILARE AT PTEN SAADS TGEERW MYOTED PAETRY KRAT  fotenin Cape N
Luzs SCE MUL Nt HD
Lut3s S0 Muk Mut Amp
ris17 SCC MU Mt HO haut Amp
NOHZD  SCC MU Mt Mt
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Luize HE MK — Amg
HOHEX S0 M — it
NO-HPTA fi<d M — HD
jsace scc mue [ Mt
NO-HBLY e M Mt Amp
Na-HEs SCC Mut Mut Amp
MCHa2 90 MUt Amp
oo R
hoH3z2  ADC M HD HD  HD
PC-3 ADC Mut HD HD HD
P14 ADC Mk HD HD HD I
[RERFALCOK ~ ADC Mut HD HD HD
[VMRCLOD  ADC MUt HD HD HD Mut Amp
raz 17 ADC MR HD HD  HD
PL3-24 ADC Mue HD HD HD Mt
PCg ADC  ME Mt
P31 ADC Mut Mut
nda-20 ADC MU Mut Mut HD Mut
FERFLOME  ADC MU Mut Mt HD
=81 ADC MU met
NO-HZ3 ADC MU Mat Mt Bt (12Cy5)
MNO-Ha11 ADC MU mMat Mt {12val)
rdz10 ADC MU Met
PC7 ADC Mt — Amp
f=27 ADC HD HD HD Mt (1236p) MUt
=513 ADC HD HD  HD Mt Mt (125€r)
ez soc et E—
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Pc1g S0C M HO T
NOHEDE  ASC MUt — Mt
raa 25 W MU HD HD  HD
e mue [ HO HD Bt {420y}
Luss I Muk Mut Mut Mt {120y3) Amp
Pas 2 e me naue M2 HD LUT I ]
PC-13 [l Mut Mot
NOHIISS  LOC MU AT Ut nat Bt (STHE) N
i) SCC, small cad carcinoma ADC, & damrlrmﬁ. SQC squamous cell cardnoma; A5C, adenosquémous cErinoma; LCC, large cell ardnoma.
2 Mut, mutation: HO, homozygous delstion; net,lmz jlatlon: — s of expressdon (gm lnrnsniyt Amp, amplliication. Blue, inact-
[Lation of tumor SupPRaCTor gona: PNk, mnm ONCDANE GF3Y, NOt SOMInGd; Rlank,

Important
genetic changes
in established
cancer cell lines.

15



= Influence of dietary factors on:

» Protein kinase modulators in cell signaling
» DNA stability, mutation rate

» Detoxification of carcinogenes

» Ligands for transcription factors

= Examples of how nutrition may interact with
basic factors in cell proliferation and growth
such as oncogenes and tumor suppressor
genes: colon cancer and breast cancer

» APC: Protein involved in cell proliferation
» Ps53: Transcription factor involved in stress management
» K-ras: GTP-binding protein signalling effects of growth factors

» PTEN: Phosphatase involved in signalling of cell growth

16
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K-ras
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Normal Hyperproliferative Colon
epithelium epithelium carcinoma
Aberrant cryptic foci
COX-2 T
overexpression Loss of 18q
APC p53 .
mutation mutation Jdnne et al.

= Epigenetically reqgulate gene expression:
» X-chromosome in females.

» Growth regulating genes:
= Oncogenes (c-myc, Ki-ras)
= Tumor suppressor genes
= Transposons, jumping genes

18



Cytosine
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Methionine
synthase

Homocysteine
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Methylen

tetrahydrofolate DNA methylation
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Methionine

Methylen
tetrahydrofolaf
reductase

Methylen

Thymine
tetrahydrofolat \

) synthase
Homocysteine Methionine
Lil
Methyl Tetrahydrofolate %
tetrahydrofolate

reductase

X
) Dihydrofolate W

Dihydrofolate

Uracil

MAPK
(ERK172)

. Transcription Factors,
Cytoskeletal Proteins

R“-“f

Mitosis, Meinsis,
Differentiation, Development
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= Analyses of colorectal carcinomas in humans
suggest association between K-Ras mutation and
folate intake.

van Engeland M, et al. Effects of dietary folate and alcohol intake on
promoter methylation in sporadic colorectal cancer: the Netherlands
cohort study on diet and cancer. Cancer Res. 2003 Jun 15;63(12):3133-7.

Brink M, et al. Dietary folate intake and k-ras mutations in sporadic colon
and rectal cancer in The Netherlands Cohort Study. Int J Cancer. 2005
May 1;114(5):824-30.

L 5
__—b —}. - —b
Mormal Hyperproliferative Small
epithelium epithelium adenoma carcinoma
Aberrant cryptic foci
COX-2 T 1
overexpression Lgss of 18q
APC K-ras .
mutation mutation Janne et al.
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= Folate deficiency
cause DNA
hypomethylation
and increased
risk of
subsequent
mutations in p53.

Possible oncegenic
mutations

’ 4
)) =

@

Normal cell

£53
Ras
/a'

p53 * Ras

— Limiled
<contribution
to cancer

Turnorigesesis

| ol

—b
Mormal Hyperproliferative
epithelium epithelium
Aberrant cryptic foci

COX-2
overexpression
APC
mutation

T

K-ras
mutation
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Sufficient folate:

folate

Uracil 7—' Thymine’_\

Methyl (CH;-) ...AGCTGTATGCTCTTGGATGCT...

Folate-deficiency:

Uracil

Uracil

..AGCTGTATGCUCTTGGATGCT...

Single strand DNA break

l

AGCTGTAUGCTCUTGGATGCT AGCTGTAU GCTCUTGGATGCT

TCGACAUACGAGAACCTACGA

Single strand break

TCGACAU , ACGAGAACCTACGA

Y,

Double strand break

~
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15

17 Reciprocal translocation

Translocation i APL

+(15;17)(q21;q12)

PML RARa

Altered folate
distribution in the
tlssue

C‘.hange.s intissue
folate status

Altered Methylation Alteration of

of DNA and RNA gene ez;gresum
dNTP pml Inereased uracil Disrugnﬂn of
imbalance misincorporation DNA mtsgnty

N

Inadequate dietary
intake of folate

Disruption of

Increased

DNA repair

DNA damage|
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Epidemiological data
in phytoestrogens

cancer.

Phytoestrogens are dietary plant components
with estrogen/antiestrogen activities

suggest that diets rich

protect against breast

Phytoestrogens

RS- ' Increased
expression

pil

accelesatont
cett growak;
umarsy
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. © celledeling . pTEN

Cellevekst

Celledifferensiering
Metabolisme

Peosd

Genistein

5

Dstradiol

Genistein:
Weak estrogen-effect,
competes with estrogen for
binding to estrogen receptor

Tyrosine kinase inhibitor: 2.5 -
40 uM

Oncogenes src, fes og abl
inhibited by 10-100uM genistein

Soy-rich diet => 5-10 uM genistein
in the blood after 8 hours
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The effect of phytoestrogens (weak estrogens) are
difficult to assess, since estrogen competition may be
positive:

In increasing PTEN expression in estrogen negative
cells
but negative:

In reducing PTEN expression in estrogen positive cells
(due to the weaker estrogen activity than estrogen itself)

(b) INDIRECT-ACTING CARCINOGENS

OO "ﬁ::.:'.\
©©© Hy Industrial plastic
- ,,H_E_% production

In burnt food O mn:lnmlum

and tobacco —CH

smoke ©©©© @; unqus
Dibenzia. Alanthracene cereals

In spoilt food

H,C—CH=CH;

S (Aspergillus
- / flavus)
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= Environmental procarcinogens are
metabolized by cytochrome p450 enzymes

» Phytochemicals influence activities of phase |

and phase Il enzymes and thereby also
metabolism of carcinogens

Xenobiotic

l Phase I

Phase IT

Absorption [~ Oxidation

— Conjugation

. Elimination

Cytochrome P450
enzymes:

Family of several
hundreds of
enzymes

Glutation synthase

Glutation transferase
etc

l

Urine
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Phase | and Phase Il
enzymes

T

Regulatory sequence Coding sequence

T/6nGC6TG
Xenobiotic response element (XRE):
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Detoxification _  Phase I og
of carcinogens IT enzymes

m Positive effect:

* Increase activity/amount of enzymes that
inactivate procarcinogens
* Inhibit activities of enzymes that activate
procarcinogens
= Negative effect:
* Increase activities of enzymes that activate
procarinogens

* Inhibit activities of enzymes that inactivate
procarcinogens
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DH Q (o];]

quercetin
(flavonel)

X J

Quercetin gker aktiviteten
av fase I eznymer

Plasma konsentrasjonen
etter et lgkrikt maltid:

1 uM etter 0.7 timer

A

Sulforafan enterodiol chlerogenic acid
- {lignan) (phenolic acid)

Hemmer
cytochrome P-450
2E1 som aktiverer

prokarsinogener
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OH oH O aH

genistein hesperefin cyanidin
(iscfavone) (flavanone) (anthocyanidin}

Positive effects of phytochemicals that
increase activity of procarcinogen-
inactivating cytochrome P450s

Negative effects of phytochemicals that
increase activity of procarcinogen-
activating cytochrome P450s
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i S

tiyidant

Topoisomerase type II

Catalyse DNA double strandbreaks during DNA repair

Catalyse unwinding of DNA during DNA replication
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It is the combined effect
of a multitude of
phytochemicals in plant
derived food that reduces
cancer risk through many
mechanisms!
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