Colon cancer = N°1 Killer (in non-smokers)

™~ Caravaggio(1573-1610
The Sacrifice of Isaac
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* Mechanisms
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Three aims in research :
e To Cure cancer
e To Preventcancer
* To Understand cancer

Colon cancer

Initiation Promotion Progression

N R

Aberrant Crypt

Foci Adenoma Adenocarcinoma

Normal crypt Aberrant crypt

Mutations:

Apc K-ras dcc p53

=> Colorectal cancer is the third most common cause of cancer-related
death in both men and women in the western hemisphere.
First in non-smokers

=> Multiple steps and multiple mutations




Colorectal Carcinogenesis:
Adenoma-Carcinoma Sequence
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Modeles animaux
d'étude du Cancer

Three types of animal cancer model:

» Grafted human tumors
(Nude mice without immunity

¢ SpontaneousTumors
(in mutated or transgenic mice)

e Chemicallyinducedtumors
(in any kind of animal)
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(e) Primary cultures

In vivo animal models = distinct stages of CRC development

(@) chemically induced tumors (AOM-rats)

(b) Min mouse strains

(c) xenograft modelsreflect tumor growth anthetastasis
(surgical implantation of human tumor in nude mice).

\‘\
o ’7 Modeéles animaux

d'étude du Cancer
Trois grands types de modéles animaux :

e Tumeur humaingreffée
(chez souridNude)
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Tumeur humaingreffée (chez souridNude),
=> tester in vivo I'effet des anticancéreux cytqaes
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/9 x Modeéles animaux
d'étude du Cancer

 Tumeurspontanée
(chez souris mutées ou
transgeniques)




Min mice & Apc mutated mice

Mutation in the same Apc gene /
(adenomatous polyposis coli)
that is mutated in FAP patients

& 60-80% human colon tumors

Polyp number in mice (50 d)

Min Mice . 40 polyps

850 1309
Apc A 1309 Mice : 30 polyps

716 1638
Apc A 1638 Mice : 3 polyps

Mice similar to humans: different mutations lead to dif ferent phenotypes

BUT in contrast with humans (no small intestinal tu mor),
most mouse polyps are in the small intestine

¢ mutated mice: shift of tumors in the colon and re ctum,

Recent Apc mutated hift of t the col d t

Models but still majority stands in the small intestine (Colnot 2004, Cooper 2005)
Apc mutated rats: Pirc  polyp. in rat colon (Amos-Landgraf PNAS 2007)
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“ /H X Modeéles animaux
d'étude du Cancer

e Tumeurinduite chimiqguement
ou physiquement (chez tout animal)
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Cancérigenes du Colon
» Hydrazines (noix de cycas, champignons)
DMH (DiMéthylHydrazine), AOM, MAM

* Nitrosamines(charcuteries, bieres, endogéne)
MNU (MéthyINitrosoUrée), MNNG, ...

» Amines hétérocycliqueqviande grillée)
PhIP, IQ, MelQ

 Ulcérisants non génotoxiquearraghénanes ?)
DSS (dextran sulfate sodium)
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Rats given a colon carcinogen
AOM, DMH, PhIP, MNU, MNNG...
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Dimethylhydracine - DMH Azoxymethane - AOM
No spontaneous colon cancer but
easy to induce ACF & cancers

Tumor development & pathology
similar in rats and in humans

2-amino-1-methyl-6-phenylimidazol
[4,5-b]pyricin - PhiP

K-ras mutations, but no Apc

promotion progression invasion
Doc
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normal aberrant micro-__, small & large > adeno- g
crypt crypt adenoma adenoma carcinoma
(ACF) (cancer)

Preneoplastic lesions
Aberrant Crypt Foci (ACF)

Visible under microscope,
15d after initiation

ACF were largely used since
1987

Six months => Macroscopic
Tumors, adenoma and
adenocarcinoma

But in some studies, discordances between ACF
incidence and tumor incidence: Are ACF good markers of
carcinogenesis?




Preneoplastic lesions
Mucin Depleted Foci (MDF)

New preneoplastic lesions :

- BCAC (Yamada, 2000) B-catenin accumulated crypt  (histo)
- MDF (Caderni, 2002) Mucin Depleted Foci (sans coupe histo)

= BCAC ~ MDF (Yoshimi, 2004)

= Strong Correlation between
MDF and Tumeurs

Rodent models: Pros & Cons

\ Min mice vs. AOM rats

e+ Apc mutations e - Rare Apc mutations, but
e +B-catenin accumulation < + B-catenin accumulation
* - Small intestinal tumors ¢ + Colorectal tumors

»+ Pathology~ human *+ Pathology~ human

o- All body cells are mutated <+ Starts from normal cells
»- No ACF, few carcinoma ++ ACF-adenoma-carcinoma
- Rare metastasis - Rare metastasis

- No K-ras mutations «+ K-ras mutations

*+ No use of carcinogen »- High dose of carcinogen

«- Price 350€2010) «+ Price 21€(2010)

Best use of both models: identification of risk fasto
and of chemopreventive agents.




Marqueurs pré-néoplasiques colon
Aberrant Crypt Foci (ACF) -
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B-catenin
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No nucleus

translocation \J/
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Wnt / B-catenin / Tcf pathway

Apc in normal cell

APC regulates B-catenin levels

Conguetin/Axil hrough Wnt-signaling
GSK-3P
- A
E-cadherin . B-catenin o

B-catenine
degradess. | <
|
APC is involved in actin cytoskeletal
integrity, cell-cell adhesion and cell APC is involved in the good segregation
migration of chromosomes

Wnt / Apc / B-catenin pathway
Apc Mutation

B-catenin pool uncontrolled
@ Nuclear translocation

A

= I uncontrolle
/ p=om

U!EE itrolled activatiﬂn of gel

N

W

Disturbance of actin cytoskeletal 1 -

integrity, adhesion and migration JCIN
Perturbation of segregation of chromosomes




APC & [- catenin in Min mice & AOM-rats

AOM-rat
Ctnnbl
mutated

EAP(C |
B-catenin E'!a‘e”i” hec
I accumulation

—_— TCF-4

Unregulated aciivaii
{-

Min mouse
mutated APC

Apc mutation (in Min mice) and
Ctnnbl B-catenin mutation (in AOM-rats)
have similar consequences

~. i > 100 polyps

_ ~—Correlation between Apc mutation
y 4 and severity of pathology

omain of interaction with B-catenin

Domain of interaction with
1 wtubules

\lltl‘néult

binding site

Nuclear export signals (NKSs)

fB-catenin bindi 2
m-mmmn Q- Leey
15mrrerats

hDLG-

Oligomerfzation  repeat

Basie binding
domain

domain site

APC (full length) 1 2843

ASEF l—l\ t
binding MCR  Axin-bifing sites
site {1286 - 1514)
Protein of 310 kDa
<
<100 polyps Atypical cases (<100

FAP and severe cases  polyps)
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MMR / Microsatellite instability pathway

MMR system is critical for the maintenance of genomic stability, with the
maintnace of the fidelity of DNA replication by identifying and excising single-
base mismatches and insertion-deletion loops that may arise during DNA

replication

Principals Mutations : Msh2, Mlh1l
HNPCC
| b

=> Hypermutable phenotype Weietal 200

=>mutation on transforming growth factor-§8 receptor Il :
modification of apoptosis

=>expression of IGF-RII increased: modification of
prolifération

| %/‘1 Dietary

A agents,
sPhlP

effect on
Q
c
g tumors
';200' #ieionine O besin
5 AOM-rats
he] - -
Elso. g & Min mice
3 results
O Resician: L‘_‘_.'fl'h
T00] 35 sl correlate
é \:':t Frgt Wi
o G w.'mmF‘"I.ir actofer aWit 03
5 Lo _;-.fuﬁ'ti.rf"'-'"‘?:;fﬂ?fm* R=0.82 (p<0.001)
'E soimesg .;L(‘!_Tmm el Vet bran o _
S o Celosct o alindag - riodenxychol se . Corpet & Pierre,
§ ,mxldtr:pp;r.43.|:ult':u !:l‘:[;;l“" ~. C_ancer Epldemlol
a0 :l-\ﬂl')l;mrn\_ Cefecanit ®PEG Biomark. Prev. 2003
§ 0 50 100 150 -

Min mice : Percent increase in intestinal tumor number
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~< (b) Min/AAPC mousa strains
% 3 {c} Xenoplants
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(a) Chemically-induced tumors , A
Colorectal o p—— g il
cancer ”W § ﬂ w
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and its models rﬁ-j‘r;n:; ACF .ﬂ«d?noma Carci_rf_ma Metastas'r:s
(B. Marian, Drug (d) Cell line madels
Disc.Today, 2004) L R _ -
e

(e) Primary cultures
In vivo animal models = distinct stages of CRC development
(@) chemically induced tumors (AOM-rats)
(b) Min mouse strains
(c) xenograft modelsreflect tumor growth anthetastasis
(surgical implantation of human tumor in nude mice).

&

q .
o &4 Autres sites que le colon

* Prostate initiation / N-methyl-N-nitroso-urée et
promotion / testosterone (12 mois), Rat Lobund-Wista
90% des animaux un adécarcinome prostatique a 11 mois
Modifications prénéoplasiques (type de PIN), vissble
avant la détection clinique des tumeurs.

e Sein Rates initiation: NMU ou DMBA & 49-50 j puis
suivi de croissance par palpation des tumeurs.

» (Esophageinitiation: N-nitrosoMethylBenzylAmine
(NMBA)

e Foie: initiation: DiEthyINitrosamine (DEN), sélection
AAF, promotion Hépatectomie Partielle

14



q’”—l
< 7X  Cancérogenese Hépatique : protocoles
Initiation par le DEN

Solt et Farber (1976) Di-Ethyl-Nitrosamine
DEN 200 mg/kg Hépatectomie partielle
I [2-AAE 0,02%] Sélection par 'AAF

o 1 2 3 4 semaines Acétyl-Amino-Fluoréne

Promotion par I
Hépatectomie partielle

Foyers prénéoplasiques GST1
Glutathion S-Transférase Placentain
positifs sur coupe de foie de r

.

—
{ﬁ?ﬁrevention, why animal models ?

» confirm hypothesis from epidemiology

* Confirm mechanistic hypothesis after in vitro
studies

» Screen numerous agents, diets

* Investigate new markers for Human studies (in
faeces and in urine)

» Understand biological mechanisms

e But transition from animal model to Human must
be careful

i
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Q?/En prévention, a quoi servent
les modeles animaux ?

Pourquoi faire la cuisine pour des rongeurs?
Pourquoi tuer des rats, des souris, des singes?
Pourquoi explorer enzymes et génes murins?

» confirmer les hypotheses de I'épidémiologie
« validerin vivo ce qu’on trouven vitro

* tester beaucoup de produits & de régimes

» explorer des marqueurs pour I'Homme

e comprendre les mécanismes biologiques

* limite évidente : la distance a I'Homme

K

Q,f‘*' Modele animal sert &
confirmer les hypotheses

de I'épidémiologie
« L'épidémiologie ne peudrouver de

relation causale: elle observe un lien entre
une exposition et une maladie

e Expérimenter chez I'Homme
c’est I'idéal, mais tres peu "pratique”.
e L’expérimentation animale est "faisable".

K
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q?,_\ Viande & Cancer du Colon

v4

Viande rouge promotrice ? Pourquoi ?

Peut-on empécher cet effet? Comment?

Etudes des mécanismes in vivo et in vitro

Fabrice Pierre & Denis Corpet

eat and colon cancer: identification of an agent
D, d of a mechanism and a preventive strategy
4
: — -Haem is the agent responsible of
5 ol T L red meat promotion
8 - — -Lipid peroxidation induced by
I ] haem explain this effect
o I
< ‘ ‘ ‘ ‘
TEM CHI BOF Hemoglobin
180 12
160 =10 *
% 140 i % 81 _L
8 120 ( ( 8 61
Ié 100 LQL 44 T T
< 80 = 2
" Control Beef " Beef ® " Control _ Beef  Beef
+ calcium + calcium
N => Calcium suppressed completely the promotion indu ced by beef
™ @
g> Calcium normalizes the beef-induced lipid peroxi datiq'l"."c‘;m £
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# = Modele animal sert a

' 4 valider in vivo
ce qu’on trouve in vitro
» Mutagene/Cancérigene: ex. 1Q & PhIP

— griller des sardines produit des amines hétérapyes trés
mutagenes (test de Ames sur Salmonella).

— On vérifie que ces amines sont cancérigéness{rafe)

» Apoptose: ex. sulforaphane & butyrate.

— Sulforaphane des brocolis, Butyrate des fibregjisaht I'apoptose
dans lignées cellules «cancéreuses» en culture.

— Sulforaphane & butyrate ne diminuent pas croissdasgumeurs

* Du simple/cellules — complexe/animaux
— molécule-aliment, jour-année, cellulesorganisme
— EX.: régimes pauvre en graisses, riche en filenescice physique

> L J
EEEEE
0 o
VETERINAIRE

q —
“ V¥ Modéle animal sert a faire du
"screening " : vite & plein

* identifier des canceérigenes
(utilité la mieux établie des modeles)




e ad

= Potentiel Cancérigene des Aliments  (extrait)
Bruce Ames & Lois Gold (Science 1992, La Recherche 1999)

HE/RP: Human Exposure/Rodent Potency, TDg,: Tumor Dose 50%

A

Risque relatif Aliment Cancérigéne TDO,,mg/kg/j
HE/RP consommeé /jour dosel/jour rat ou souris
4,7 Vin (250ml) Alcool 30ml 9000
0,1 Champignon (15g) Hydrazines 10mg 2000(
0,1 Pomme (2309) acide caféique 25mg 300
0,07 Moutarde (59) Isothiocyanate 4,6mg 100
0,03 Epices Safrole 1.2mg 60
0,03 Beurre d'arachide(32g) Aflatoxine 64ng 0,003
0,006 Lard grillé (859) diethitrosamine 85ng 0,02
0,005 Café (49 sec) Furfural 639 200
0,002 AntiOxydan{additif) BHA 700 g 600
0,001 Eau du robinet (11) Chloroforme 88 90
0,0003 Carbary{pesticide) Carbaryl 2,69 14
0,0001 Saumon grillé (85q) N@x 111ng 2
0,00008 DDE/DDT(pesticide) DDE 659ng 12
0,00006 Hamburger frit (85g) PhIP 176ng 4
0,000001 Lindanépesticide) Lindane 32ng 31

@

"screener" vite & beaucoup

e identifier des cancérigénes

(utilité la mieux établie des modéles: cf. Ames &@o

* tester procédes & aliments nouveaux

(protecteurs ou promoteurs)

« explorer variants de molécules connues
(ex: nouveaux AINS qui relarguent du NO: NO-Aspijine

e tester protocoles et mixtures variés
dans modeles précliniques (ex.: chimiothérapie, sur
tumeurs humaines greffées a des souris Nudes)

Modele animal sert a

19



http://tunor.free. fr | Efficacité des Agents de Chimioprévention

o 2w w o 0| econfre les ACF Chimio-Induits dans le Colon du Rat
PEG-pluronic // PEG 8000

PEG // perilla oil + caroter#o
PEG /I sulindac sulfig ! ;

caffeate PEMC // PE
w.bran+carot. // perillao
"Cg.salt" // Bifidob.+inuling
antiox.BHA // DFMQ |
piroxicam // sphingomyelir |
rutin /[ piroxicam
retinoic acid // wheat bran
DFMO /[ piroxicam

n-3 DHA/Phip /I aspirin

—

tetracycline // beet fiber Couleurs:
red ginseng //  taurine PEG ®
selen.BSeSG // hesperidin AINS @
Ceramide //  tea+ milk n-3 huile
WR151327 // C.A.Imidazo pytoche
NOS inhib PBIT // curcumin fibre/bac
quercetin // 2-CPRetinamide & autres©@
auraptene// rice-germ// sulin |

‘\\
Q», Modele animal sert a
explorer des marqueurs

« identifier & valider marqueurs biologiques
utilisables ensuite chez I'homme.

» ex.: foyers de cryptes aberrantA§F

— découverts chez rats, et « validés » dans situatianmses
— puis trouvés sur muqueuse colon humpost(mortem),
— et enfin chez 'hnomme anesthésié: effet « effacelur sulindac

* eX. (futur). biopuces a AD Nsignature», empreinte

biologique due a un régime ou une molécule (du Rataddmme ?).

‘@




%/—s Modele animal sert a
o comprendre les mécanismes
* EX. souris KO pour un gene,

— souris COX2 -/- et AINS0shima 96)

« EX. rongeur hébergeant une flore spéciale
— rats axéniques et cycasimequeur 81)

* Ex. modulation des EMX, les enzymes de
métabolisation des xénobiotiques
— sulforaphane inhibe CYP450, induit GST & QR

e EX. mutations SpéCifiQUQISux mutations au site cll chez

le rat Big Blue, augmente en fonction du taux deesdec régime)

K

Plantu, le Monde, 7 mai 1998

/Q,X/—i Une limite évidente...

21



Q}/__\__ Une limite évidente :
X la distance a 'Homme

°« ? (Animal = Homme) ‘hémes effets ? mémes mécanismes 2
Tentatives de modeéles "humaniséghétique, aliments, flore, mais ?

e ex.son de blé

— protecteur contre cancer colon induit chez lemétcanismes+
— mais essais cliniques : aucun effet du son /pslyjpenains
— Rat: anatomie, microflore, macher, coprophagiejiveau cellulaire ?

» ex. acide folique, anti-inflammatoires, PEG

— protecteurs chez rat /AOM, mais promoteur daiien souris Min:
— qu'en est-il chez I'hnomme ? (interventions en &dofate, AINS)

« €eX. carotene poumon /ATBC:aucune étude animale

Valeur prédictive des
modeles animaux pour
la prévention du cancer
du cblon chez 'Homme

Denis Corpet& Fabrice Pierre

UMR Xénobiotiques ENVT-INRA
Institut National Recherche Agronomique,
Ecole Nationale Vétérinaire TOULOUSE
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Min mouse and AOM-rat models:
They seem close to human pathology.
Can they predict efficacy in humans?

Only one way to prove it: to compare

efficacy in human volunteers trials
(double-blinded placebo-controlled randomized sial

with efficacy in rodent models.
Do they fit or do they disagree?

Fle  Edt Vew Go Bockmerks Took Help | <9 - & I Grail 22 Fubted [G] Gongle (] hetp: {fwwsn inv . Frressau-nacrs sci-membjcorpetfindesan bl |

|| colorectal Cancer Prevention: Chemo... | || ScienceDirect - Drug Discovery Today: Dise..,

Databases: [Twnor]-[ ACE}-[Min]-[Man]-[Me ta Analysis]

—- Chemoprevention of Colorectal Cancer -— ]
'] Database of agents & diets ranked by efficacy ‘, -

A systematic review of experiinental studies (men, rats, mice)

| Google: chemopreventlon database

Chemoprevention DATABASE contains seven tables.

= [Meta-Analysis] tahles gather all studies of aspirin, beta-carotene, calcium and wheat bran in rodents

e [Tumar] tahle shows the potency of 235 agents to reduce the incidence of colonic tumors and cancers in rats [Tumar] Search

= [ACF] table shows the potency of 290 agents to suppress aberrant erypt foci, 2 surrogate end-point for cancer [ACF] Search

ice table shows the potency of 238 agents to reduce the number of pelyps in the gut of Min mice [Min] Search
hows all prevention trials in humans (29 diets/agents). [MenRatsMice] compares rodents with men. [Man] Search

AcT] & [PromTum] tables (in construction) show how 43 & 47 promoting diets enhance ACF & tumars in rats.

L
INTRODUCTION: Cancer prevention is possible! * Quick explanations on Tumar, ACE, Min, Man, Huge
« Full Explanations with mare details on the tables.
Al dietany agents which suppress colon cancer in humans, in « All 845 agents are gathered in a [Huge] table (with no data).
rats and in mice were systematically collected from scientific « Search [Huge] tahle for

publications. Datawere gathered from the 20 clinical studies

in volunteers, and mare than 500 preclinical studies in
rodents. Endpoints are tumor and cancer {colorectal
adenoma and adenocarcinoma), aberrant crypt foci (ACF)
(3 preneoplasic lesion), and Min mice polyp (adenomas in
Apc+- mutant mice), The chemopreventive agents are

To quote the site, please cite REFERENCES

- Corpet D.E. & Tache $., 2002, Nutrition and Cancer, 43, 1-21. Most
effective colon cancer chemopreventive agents in rats: a systematic

ranked by efficacy (potency against carcinogenesis).

No direct extrapolation can be made to humans:
Except [Man] table, this databank shows experimental data
from rats and mice studies. The data should be compared
with epidemiological observations, and confirmed in
volunteers trials.

review of aberrant crypt foci and tumor data, ranked by potency [futr. &
Cancer] - [Pubted]

- Corpet D.E. & Pierre F., 2003, Cancer Epidemiology Biomarkers &
Prevention, 12, 331-400. From animal models to prevention of colon
cancer. Systematic review of chemoprevention in Min mice, and choice
of the madel system [CEEP]
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Reference

o Agent . Relative Risk Length, Daily Colon
()] . (click name . . treated .
—_— or Diet (95% conf.int.) months dose endpoin
— for abstract) no.
9 ) [3elenium (7Y Clark 98 0.42 {0.18-0.85) 523 24 200 pg Cancerin
‘E b itC witE Brar,5e.2Zn Hercherg 04 0.71(0.39-1.31) 2520 S0 176 mg Cancerin
o QO [celecamb ) Steinbach 00 0.72 polyp/patient [30FAP |6 500 Mg Pokyp no.
(&) _g_,-’ Calcium Eonithon 00 0.66 (0.38-1.17) 176 38 2 g Pokyp rec.
é C  [Calcium Earon 99 0.85 (0.74-0.98) ka4 18 120 Pokyp rec.
o> Calcium +Hhix Hofstad 98 0.71({0.5-1.0) e 36 160 Polyp rec.
O == [Bulindac (7} Giardiello 02 0.75(0.4-1.5) 21FAR 48 300 mg Folyp no.
spirin ENamouzig d .37-0. mg alyp rec.
(&) O  [aspiri E 03  |0.61(0.37-0.99) 50 12 300 Pol
© > [Aspirin Sandler 03 0.65 (0.46-0.81) 517 31 325 mg Pokyp rec.
o c Kspirin Earon 03 0.81 (0.69-0.96) 377 33 31 mg Pokyp rec.
= @© Aspirin Eenarnouzig 03 |0.85 (0.57-1.26) G5 12 160 mg Pokyp rec.
c s pirin Gann 93 0.86 (0.68-1.10) 11035 |60 162 mg Folyp inc
i E KAspirin Earon 03 0.96 (0.51-1.13) 372 33 325 myg Folyp rec.
O 5 |Ursodeoxycholic plberts 05 0.55 (0.73-1.05) 661 32 730 mg /BYY  |[Adeno. re
q') T heat bran Islberts 00 0.58 (0.7-1.1) 719 39 +110Q Polyp rec.
5 c heat bran hckeown 94 1.2(0.6-2.2) 29 24 +15 0 Pokyp rec.
5 = heat bran MMacLennan 95 1.2{0.8-2.0) 150 @8 +25 0 Pokyp rec.
owm Caloric reduction (7} hacLennan 95 0.9 (0.6-1.58) 151 i) F9% Folyp rec.
ol Caloric reduction () Schatzkin 00 1.00 (0.90-1.12) 958 36 F9% Folyp rec.
C_U (Caloric reduction () vckeown 94 1.2(0.6-2.2) EE] 23 F17% Folyp rec.
O = |owrat MacLennan 95 |09 (0.6-1.5) 151 o] [7% Pokyp rec.
8 — Law fat Schatzkin 00 1.00{0.90-1.12) Els] 36 F10% Falyp rec.
= = |Lowfat —__ Mckeown 94 1.2({0.6-2.2) 29 24 9% Pokyp rec.
E @ Beta-carotene Greenberg 94 1.01(0.85-1.20) 359 i) 25 mQ Folyp rec.
(@] 9 Eeta-carotene hacLennan 95 1.5(0.9-2.93) 1596 5] 20 mgy Folyp rec.
O C [Betacarotene ] Ivialila 99 0.95 (0.71-1.358) 7761 78 20 mg Fokyp inc
% _— Beta-carotens (V) HEnnekens 96 1 M5 11035 [144 25 mQ WAl cancer
o O Fruits & veg. Schatzkin 00 1.00(0.90-1.12) e} 38 +25ErY Polyp rec.
it. C +vit. E hckeown 88 0.86 (0.51-1.45) 70 24 0.4+0.4 o Pokyp rec.
it. © +vit. E Greenberg 94 1.08 (0.91-1.29) 360 i) 1+04 g Folyp rec.
it. E (7) Malila 99 1.66(1.19-2.32) 7768 78 50 myg Falyp inc
sl (23 Eonithon 00 1 A7 (1017 FA) 195 38 350 Poborec ]

a

/" Meta-analyses of aspirin, calcium

wheat bran and beta-carotene,
studies in men, mice and rats

6714 volunteers (polyp recurrence)
3911 carcinogen-induced rats

458 Min mice (or otheApc mutation)
PublishedEuropean Journal of Cancer, 2005.
Full data in the Chemoprevention Database

24



»~—= Calcium in DMH-induced rats:
i Are all calcium salts the same?

Relative
Bilateral cI,

Wargovich 90 HF CO
Wargovich 90 HF AB
Wargovich %0 LoFat
Barsoum 92 noRes
Barsoum 92 Ressc
Belbraouet 96 lactat

VinasSalas 98

risk, random model
95% for trials, 95% for MA

RR

_17
I’ /———-q.._u'\
Total —|—<n .719,p=0.018 0.72 [0.55;0.94] )

T
Rel. Risk 0.2 0.

6 1.0 1.4 1.8 2.2

—+— 0.47 [0.25;0.89]
—I—‘—- 0.55 [0.33;0.92]
— 1.15 [0.71;1.87]
—— 0.38 [0.17;0.90]

——F————— 1.30 10.79:2.14
Calcium lactate

CcI

98

u.86]

@

TOIR UZ .5 vS.25 —
— Total
Cochran Q het. p=0.23

RR [ bi ; be ]

1.000 0.936; 1.068
1.022 [ U.BG?; 1.204
0.931 0.636; 1.363
1.294 E 0.885; 1.893
1.236 0.796; 1.919
0.900 [ 9.623; 1.169
1 184 nORTq: 2,424
. i 2.340
Calcium ;125
;11518
phosphate; i::i
[ -
7 1.280
carbonate;; 1z
i3 1.174
gluconate ; sz
5:833 | §:473) 1148
2.699
1.50 .697; 8
0356[0084,14

0.992 [ 0.947; 1.039]

Rel. Risk 0 1

MAeat bran in DMH-induced rats:
i Low-fat vs. High-fat diet

Watanabe 79 AOM

Watanabe 79 MNU

Pence 86 HF+Ch

Sinkeldam 90 24%HF

Sinkeldam 90 13%HF

McIntosh 01

Relative risk, random model
Bilateral CI,

95% for trials, 95% for MA
RR

—— 0.588 [

0.870 [ 0.594; 1.273] | ©-783 [ 0.507; 1.208]

[ bi ; bs ]

0.324; 1.067] RR [ bi ; bs ]

_ Wheat bran
potection in a by weat bran
High-Fat
____context

% for MA

No protection o

3]
3]
in a Low-Fat o
context 61

1.083 [ 0.595; 1.973]
1.500 [ 0.886; 2.540]

—— 0.786 1 0.663; 0932101 000 [ 0.g61; 1.162)

i \ /w

. . . . / 0.912 [ 0.776; 1.070
N |

Total
4
T T T T T T 1
Rel. Risk 0.4 0.6 0.8 1.0 1.2 1.4
Rel. Risk 0.3 1.0 10
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Humans & Rodents Comparison
Results from the meta-analysis approach

Qp,/“ Prevention in Mice and Men

W 4 .
Results from the meta-analysis approach
* RR, riskratio. PR, polyp ratir e MOUSE vs. MAN[RRin
« Black points @ N J|Humans
meta-analysis data
« Grey points, O 12 | _
: . Weat High
tentative values from previot A m
. . RR in Mice| bran Fat
review (not solid data) 1 T ) Frots
+ Italics, RR discordant in Sulindac & veg.
humans and rodents: 08 O i '@
» Calcium and wheat bran RR 06 Celecox; |
humans was outside of mice -
95% confidence intervals 04 . o
0.2 04 06 0.8 1 1.2 14

b L
EEEEE
NNNNNNNNN
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%"Preventlon in Rats and Men

Results from the meta-analysis approach
* RR,riskratio. mPsyIIium RR in
* Black points @ A- RAT vs. MAN [Humans
meta-analysis data .
» Grey points, ]
tentative values from pre Whea
review (not solid data) RR in Ra o_bran
« ltalics, RR discordant in ' arotene @ High Fat
humans and rodents ST (bAspirin
. Carotene, wheatbran, , i VitC e VitE
. whea Qcelecoxib Calciu rits & Veg
aspirin and calcium
RR in humans inside
rats 95% conf. intervals _-“0_Selenium
0.2 0.4 0.6 0.8 1.2 14

@

J"xﬁnclusion 1, Modéles Rongeurs

» Les modeles rongeurs sont bien « en théorie ». Mais
Permettent-ils de prédire ce qui se passe chembiio?

» Pour prédire l'efficacité des agents de préverdiosancer
Les rongeurs ne sont "pas si mal”, mais "pas gatfai

* Les rats chimio-induits (AOM) semblent « mieux »
que les souris Min mutées /Apc
(OK 4/4 contre 1/3, mais 4000 rats contre 450 s@url

o Pour démontrer la corrélation, il ™
faudrait tester uagent promoteur

oF’sylhum RR in
A- RAT vs. MAN [Humans ®

1.2 E s
On ne le fera jamais chez I'Homm  RRinRats __ wom g

- c'est tres heureux ! ' Can;.::ﬁm: A\ HghFat |
- C’eSt un peu dommage | 08 Sulindag, o\,

Qcelecoxib Calc|um

it.C + VitE
ruits & Veg!

06 /
.
.

~ )
< . ;
04 2’0 Selenium
- 0.2 04 0.6 0.8 1 1.2 14
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Q?/-:. Conclusion 2
Z 7%  "politiguement incorrecte"

T "Un des but majeur de la recherche en
* Hurstlng->. prévention du cancer c'est le développement
(NCI, 2005): de stratégies basées sur les mécanismes"

* Mais les meilleurs produits connus a ce jour oéttetuvés
par chanceou en faisant dscreeningsystématique:
Chance: aspirine, ursodiol, R-flubiprofen, PEG... .sourisrMi
Screening: resvératrol, curcumine, ...

* Nbx mécanismes expliquent commensds de blénhibe le
cancer => En fait, le son n&aucun effet protecteur /[Homme

» Plein d'explications sur la protection ff&acarotene=> Mais
carotene a forte dose = plus de cancer du poumorerfts !

* Alors, a quoi servent toutes les études mécanesiqu
Mieux vaut des essais de prévention chez I'homrmaemais

”;,_/I X Que nous disent les rats et les
souris, finalement ?

souris, on arrive a empécher 100% des cancers.
La prévention doit étre possible aussi pour vous!

» Certains agents sont trés efficaces chez nous:
Faut les tester dans dessais d'intervention

» Mais comme nous ne sommes pas des modeles
"parfaits”, c'est sage de continuer a chercher
d'autres agents, a les tester dans plusieurs modele
... et méme &omprendre les mécanismesk

* Continuez les recherches: chez nous, les rats et les

lv2)

@
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