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Intestinal barrier function: Caco-2 cells A 

Background: Food fibres are recognized for their potency to support the human immune status. They can support the immune status by 
interacting, through so-called pattern recognition receptors (PRRs), with intestinal-epithelial cells to improve barrier function or with 
immune cells to prone them for activity. Positive effects on antibody production, immune cell titers and even anti-tumor effects have been 
described for various food fibres. In this study, we investigate the effect of 6 fibres (Novelose, Inulin, Starch, Pectin, β-glucan and galacto-
oligosaccharide (GOS)) on the intestinal immune-barrier function using in vitro tools.  

Genes Pathways Main pathways 

Starch 856 119 PAMP recognition 

Pectin 434 60 PAMP recognition 

Novelose 357 35 PAMP recognition 

Inulin 419 47 PAMP recognition 

β-glucan 519 18 Vesicle transport 

GOS 394 53 Vesicle transport 

B Intestinal immune function: THP-1 macrophages 

Conclusion 

A set of cell models was used to classify various fibres based on direct bioactive effects 
towards gut epithelium and immune cells. The classification supports choices of fibres to be 
further analysed in animal trials or human interventions. In the future, results from in vivo 
experiments will be linked to results obtained here. Via this approach we aim to predict the 
in vivo bioactive effects of fibres and contribute to an efficient strategy in product 
development  that targets to support gut health. 

Barrier function 
of Caco-2 cells 
was determined 
by measuring 
trans-epithelial 
electrical 
resistance (TEER) 
during fibre 
exposure 

Fibres non-significantly increase intestinal barrier function 

Fibres induce enhanced transcription of genes involved in either 
PAMP recognition or vesicle transport 

We used 
affymetrix human 
1.1 ST arrays and 
MadMax and 
universal 
expression code 
(UPC) software to 
identify significant 
differential gene 
expression and 

PAMP recognition Vesicle transport 

Exemplary IPA pathways  with overlay 
of GOS (vesicle transport) and Starch 
(PAMP recognition) gene responses 

Genes Pathways Main pathways 

Starch 2875 230 Fc-receptor signaling inhibition 
Ahr signaling activation 

Pectin 1143 175 Fc-receptor signaling inhibition 
Ahr signaling activation 

Novelose 441 152 AHR signaling activation 

Inulin 372 120 AHR signaling activation 

β-glucan 555 150 Migratory signaling 

GOS 472 134 Migratory signaling 

Fibres induce enhanced transcription of genes involved in either 
inflammatory or migratory pathways 

Starch most strongly induces M1 polarization of macrophages 

Fibre 
stimulated 
THP-1 
macrophages 
were analysed 
similarly as 
fibre 
stimulated 
Caco-2 cells 

M0 macrophages were 
polarised to M1 with 
IFNγ/TNFα or M2 with IL-4 
or stimulated with fibres. 
Used markers were 
validated for 
characterization of M1 (IL-
6, IL-12p40, CD80, TNFα, 
STAT-1) or M2 (MRC-1/2, 
PPARγ, Dectin-1, DC-SIGN) 
macrophages 

C Intestinal immune function: primary macrophages 

Starch reduces phagocytic properties of THP-1 macrophages 

Fibre stimulated THP-1 
macrophages were 
subsequently 
incubated with 
fluorescent beads and 
measured using the BD 
Accuri flowcytometer. 
p<0.05 compared to 
unstimulated 

* 

ingenuity pathway analysis (IPA) to identify significant differential 
putative pathway activation 
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