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BACKGROUND

DETERMINANTS OF HEALTH
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let food be thy medicine
and medicine be thy food e
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BACKGROUND

Infectious Non-communicable Accidents
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BACKGROUND

Aetiology of colon cancer

M Heredity

W Colorectal cancer is widely believed to
be an enviromental disease
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BACKGROUND

Steps and evolution of colon cancer Chemoprevention by phytochemicals

@ Normal cell

Spread to other organs Blocking B-DETE
+ ROS scavenging

«» Alter carcinogen metabolism
¥
O Initiated cell

Blocking agents

* Prevent further DNA damage
Suppressing agents

* [nduce apopiosis

Preneoplasia

Blocking agents

» Prevent further DNA damage
Suppressing agents

+ Induce cell-cycle amest

* Induce apopiosis

+ Inhibit angiogenesis

Tumour
Invasion - mmﬁwm
(distant metastasis) 5 . is
+ Inhibit angiogenesis
¥ * [nhibit invasion
Metastasis
TRENDES in Molecwiar Medicine

Manson, M.M. Trends Mol. Med. (2003) 9: 11-18




BACKGROUND

Functional food trends in 2014
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Functional foods
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BACKGROUND

WHY THESE COMPOUNDS?

Gastrointestinal and systemic effects of a doubly modified functional beverage containing

B-cryptoxanthin and phytosterols; unravelling potential mechanisms and mediators.

Y COMPETITIVIDAD

National Research Project (AGL2012-39503-C02-01) E ;ﬁé DEESPANA  DE ECONOMIA
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B-cryptoxanthin z==) beneficial properties in different bone remodeling markers (formation and resorption)

PthOStGI‘OlS z==)  hypocholesterolemic effect

Combined action against colon cancer?
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BACKGROUND

Proposed mechanisms of action of phytosterols and carotenoids on carcinogenesis

Phytosterols
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OBJECTIVES

1. Evaluate the antiproliferative activity of main
dietary phytosterols and/or B-cryptoxanthin against
a colon cancer cell line (Caco-2 cells).

2. Unravel the biochemical and molecular
mechanisms involved in their possible
antiproliferative activity.



SAMPLES AND METHODS

SAMPLES METHODS

Standards (alone or in combination) at phyisiological human serum
Cell treatment

concentrations according to: . . .
(continuous incubation
* Cilla et al., Ann Nutr. Metab. (2011) 58, suppl 3, 104 24 h with

* Granado-Lorencio et al., J. Agric. Food Chem. (2011) 59, 11819-24 phytochemical
standards)

Caco-2 cells

* Cell viability - MTT test (Spectrophotometry)
. « Cell cycle (Flow cytometry)

B-cryptoxanthin B-sitosterol
» Apoptosis Annexin V (Flow cytometry)

» Mitochondrial membrane potential (Flow cytometry)
J]/ o Intracellular Ca?* (Flow cytometry)

» Reactive oxygen species ROS (Flow cytometry)

HO « Total thiols (Spectrophotometry)

T

 Pro-apoptotic BAD protein (Western blot)

Campesterol i |
Stigmastero « PARP-1 / caspase-3 susbtrate (Western blot)




Viability (% del control)

A) IMPACT ON VIABILITY AND APOPTOSIS

RESULTS
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Different letters denote statistical significant differences (p<0.05) using one-way ANOVA followed by LSD post-hoc test.



Cell phase distribution (%)
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RESULTS

A) IMPACT ON VIABILITY AND APOPTOSIS

Cell cycle distribution
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An asterisk indicates statistically significant diferences (p<0.05) versus control using one-way ANOVA followed by LSD posi-hoc test



Apoptosis (Annexin V)

Control

RESULTS

A) IMPACT ON VIABILITY AND APOPTOSIS
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Mitochondrial membrane potential (% of control)

Depolarized

RESULTS

A) IMPACT ON VIABILITY AND APOPTOSIS

Changes in mitochondrial membrane potential (MMP)
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An asterisk indicates statistically significant diferences (p<0.05) versus control using one-way ANOVA followed by LSD post-hoc test



RESULTS

A) IMPACT ON VIABILITY AND APOPTOSIS

Poly(ADP-ribose)polymerase (PARP) cleavage

. 21 -
B-CX B-sit Camp Stig . B-CX+PS
Control (3 M) (12 uM) (1 pM) (0.25 pm) PSmix = o

PARP (116KDa)

Cleaved product (89KDa) -’ !.g ”
P s o — — — e

PARP 116:actin ratio
(arbitrary units)




RESULTS

B) REDOX STATE
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Total thiols (% of control)

RESULTS NG

B) REDOX STATE

Total thiols (-SH)
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Different letters (a-e) denote statistical significant differences (p<0.05) using one-way ANOVA followed by LSD post-hoc test.



% intracellular calcium

FITC-Annexin V fuorescence infensiry

RESULTS

C) Ca?* AND RELATED SIGNALLING PATHWAYS
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Different letters (a-e) indicate statistically significant diferences (p<0.05) versus control using one-way ANOVA followed by LSD post-hoc test




RESULTS

C) Ca?* AND RELATED SIGNALLING PATHWAYS

Pro-apoptotic BAD dephosphorilation
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RESULTS

OVERVIEW

B-cryptoxanthin / B-sitosterol
Campesterol / Stigmasterol
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CONCLUSIONS

B-cryptoxanthin and/or main dietary phytosterols (alone and
in combination) reduced cell growth of colon cancer Caco-2
cells up to 44% due to apoptosis, possibly through the
mitochondrial pathway

No clear dose-response was observed, neither additive nor
synergistic effect for mixtures, but they retain the same
antiproliferative activity as individual compounds indicating
absence of antagonistic actions

The effects were obtained with concentrations compatible
with physiological serum levels in humans and with reported
bioavailability of these phytochemicals after regular
consumption of a beverage containing a mix of all these
molecules



FUTURE RESEARCH

Functional beverages
containing phytosterols and
B-cryptoxanthin
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* In vitro gastrointestinal digestion
* In vitro colonic fermentation
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Anti-proliferative activity

N Wise v < 58

Colon cancer (Caco-2 cells)
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