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VITAMIN   C

1. Essential to human physiology because humans cannot 
synthesize it from glucose.

2. Potent antioxidant present in all cells at elevated 
concentrations. 

3. Protects cells from oxidative stress.

4. Dietary deficiency associated to increased risk of heart 
disease.

5. Its relationship to cancer prevention is highly controversial.

6.  Supplementation with mega-dosis of vitamin C, although 
apparently common, has no scientific support. 



Vitamin C supplementation in humans



Vitamin C content in cells and tissues in humans
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Acquisition and biodisponibility of vitamin C in humans



Vitamin C exists in two biologically active forms
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Vitamin C transport is mediated by two families of transporters
with absolute specificity for reduced or oxidized vitamin C



Transport of vitamin C mediated by the SVCTs
is sodium-dependent



Vitamin C transport by the GLUTs is sodium-independent



Transport, accumulation and recycling of vitamin C



Cell models currently used to study 
vitamin C metabolism



CaCo-2 cells as a model system to study the intestinal 
transport of vitamin C

In vitro:

• Differentiate into enterocyte-like cells.
2.  Form higly impermeble barriers when cultured in bi-cameral 

systems.



CaCo-2 cells transport both forms
of  vitamin C (reduced and oxidized)



RT-PCR of  SVCT1 and SVCT2 in CaCo-2 cells
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RT-PCR of GLUTs in CaCo-2 cells



Immunocytochemistry of GLUTs in CaCo-2 cells
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rt-PCR with the LightCycler



rt-PCR of control genes during CaCo-2 differentiation



Differentiation of CaCo-2 cells is accompanied by changes
In the functional properties of the AA transporters



Melting curves for SVCT2



Expression of SVCT1 and SVCT2 in differentiated 
CaCo-2cells lacking glutathione



AA transport by differentiated CaCo-2 cells
shows evidence of polarization



Polarized expression of vitamin C transporters
in barrier forming differentiated cells
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Vitamin C metabolism:  The road ahead




