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released during digestion, and the food matrix can have a great impact on the
entity of the release, and therefore on bioaccessibility. While considering the
digestive process this study sets a new effective approach in the study of the
nutritional properties of food.
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Dyslipidemia is a component of metabolic syndrome (MS) and an important
independent risk factor for insulin resistance [1]. The modulation of lipid
metabolism by food bioactives represents a possible approach to the nutritional
prevention of MS.
In this study, we developed an array of assays to detect the influence of bioactive
compounds on lipid composition and metabolism in hepatic cultured cells, given
that the liver plays a central role in whole body lipid homeostasis.
Three model bioactives were selected: i. docosahexaenoic acid (DHA), a longchain omega-3 fatty acid; ii. propionate (PRO), a short chain fatty acid deriving
from the colonic microbiota fermentation of beta-glucans; iii. protocatechuic acid
(PCA), the main in vivo metabolite of anthocyanins. PRO and PCA were
supplemented alone or in combination with DHA to investigate their possible
synergistic, antagonistic or neutral effects.
Once established non-cytotoxic concentrations within the physiological range,
the selected bioactives or their combinations were supplemented to HepG2 cells
for 6 and 24 h and their effect on fatty acids composition and content, lipid
accumulation, cell triglycerides content, extracellular and intracellular cholesterol
concentration, and apolipoprotein secretion was evaluated.
After 24 h supplementation all bioactives caused a modification in the fatty acid
profile. Furthermore, a significant decrease in fatty acid content, lipid
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accumulation, and cholesterol secretion was observed in cells supplemented
with PRO and PCA, whereas DHA supplementation increased lipid accumulation
and reduced intracellular cholesterol concentration.
Future in depth investigations will elucidate molecular mechanism of the
selected bioactives in the liver using proper omics techniques. This approach
appears essential for the developing of new nutritional strategies in the
prevention and treatment of MS.
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Food is not only taken up by the small intestine, it also modifies metabolic
processes and responses in the intestinal cells, which regulate its proper function
and the interaction between intestinal cells, between intestinal cells and
associated immune cells and between intestinal cells and distal organs in the
body. Caco-2 cells are used in many studies to understand the effects of food on
intestinal epithelia (1–4). The Caco-2 cells have an advantage as their growth and
responses are more robust compared to other intestinal cell lines, they can be
polarized when grown in inserts and can be differentiated into both colon like
and small intestine like epithelia depending on their growth conditions.
Comparative studies have shown many similarities in responses between Caco-2
and those observed in animal or human ex vivo or in vivo intestinal tissue. In
spite of the large number of studies involving Caco-2, identification of pathway
specific gene biomarkers is difficult and elusive. Biologists largely depend on
distantly related literature studies, mostly from ones related to different cell
types, to identify gene biomarkers for qPCR studies. To overcome this difficulty,
we propose here two methods that can help in identifying gene markers that are
105

Lip
id

ics
om

Ge
n

ics
m
lo

Pro
teo

cs
mi

ics
m
o

Me
t
a
bo

Food to Life
IV International Conference
on Foodomics
8-9 October 2015
Cesena-Italy

ABSTRACT BOOK

“So are you to my thoughts as food to life”
(William Shakespeare)
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