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Introduction 

Vitamin C, the antiscorbutic (ascorbic acid) factor plays a dual role in life. It is a required cofactor for several 
hydroxylases and monooxidases. It is also a most significant scavenger of free radicals by allowing vitamin E to 
remain in its active form. 

In the dermis, vitamin C is required for the formation of hydroxyprolyl residues to form stable triple-helical 
collagen molecules, and hydroxylysyl residues operating in crosslinks synthesis. In fibroblasts culture, vitamin C 
is also known to stabilize the collagen messenger RNAs (m-RNA) and increase procollagen synthesis. The 
activity in the dermis of vitamin C topically applied on normal human skin is demonstrated in the present study 
by observing an increased steady-state level of the m-RNA for the two major collagen molecules (I and III) in 
skin, three of their postradiational processing enzymes (N- and C-procollagen peptidases and lysyloxidase) and 
markers of dermal and epidermal cells activity. 

Material 

- Ten female volunteers 50 to 60 years-old; 
-  application of w/o emulsion containing 5% L-ascorbic acid* on the external face of one arm and the w/o 
emulsion (Placebo) on the external face of the other arm, double blind, daily for 6 months; 
-  5 mm punch biopsy at the location of the topical treatment (approval ethical committee); 
- conservation in liquid N2: 
- pulverisation in "Microdismembrator" - Braun; 
-  solubilisation in 5M guanidium isothiocyanate, 0.1 M β-mercaptoethanol; 
-  collection of ARN by ultracentrifugation on a cesium chloride cushion (average 3 µg total RNA per biopsy). 

Methods: measurement of m- and r-RNAs 

- Ten ng of total RNA; 
-  RT-PCR amplification (20 to 35 cycles) using specific primers simultaneously with a defined number of 
copies of a synthetic RNA specific of each m-RNA using the same primers but generating an amplification 
product of a different size; 
- densitometric measurement of the reaction products after acrylamide gel electrophoresis. 

Definition of the sample 

- 28S ribosomal RNA (r-RNA); 
- Vimentin (dermis) (Vim); 
- Keratin 10 (epidermis) (K10). 

Specific m-RNAs 

- α1 I collagen (α1 I); 
- α1 III collagen (α1 III); 
- procollagen N and C protease (N-PCP, C-PCP) (processing enzymes); 
- lysyloxidase (LO) (crosslinking enzyme); 
-  matrix metalloproteinases 1, 2 and 9 (MMP1, MMP2 and MMP9). 



Published in : European Journal of Dermatology (2002), vol. 12, iss. 4, pp. 32-34. 
Status : Postprint (Author’s version) 
 

Expression of results 

In units or number of copies per unit of r-RNA. 

Statistical analysis 

Student t-test: 
- bilateral for means; 
- unilateral for ratios. 

Results 

Results 1 

The studied population is heterogeneous in terms of steady state level of m-RNas. 

Only a comparative analysis of the active (A) on one side, placebo (P) on the other side in the same subject can 
reveal significant differences: 
-  The mean values (M) are similar for the right (R) and the left (L) sides. 
-  The ratios (R/L) are equally distributed around 1.0: the difference between R and L is not significant. 
-  The values of A shaded) are all higher than those of P (ratio A/P higher than 1.0) and the difference is highly 
significant (*p < 0.01). 
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Results 2 

The collagen m-RXAs are increased on the side treated by vitamin C (A) by comparison to placebo (P) similarly 
for α1 I and α1 III. 

The ratio between the number of copies of α1 I and α1 III per arbitrary unit of 2SS r-RNA is similar to that found 
in skin and is not disturbed by vitamin C. 

 

Results 3 

The steady-state level of the processing (N-PCP and C-PCP) and crosslinking (LO) enzymes is increased on the 
side treated by vitamin C (A) by comparison with the side treated with placebo (P). 
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Results 4 

The steady-state level of the non specific markers of the dermal cells (Vim) and of keratinocytes (K10) is 
increased by the topical application of vitamin C. But the ratio Vim/K10 is not modified by treatment with the 
active (A) preparation compared to the placebo (P). 

 

Results 5 

The steady-state level of the MMPs is not significantly modified by the topical application of vitamin C. MMP1 
is barely and irregularly expressed (not illustrated). 
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Changes in the levels of m-RNA coding for collagen, postranscriptional processing enzymes and markers of 
epidermal and dermal ceUs activity following 6 months treatment with topical vitamin C. (Summary of the 
results) 

 

 

Conclusions 

1. Topical vitamin C in a w/o emulsion stimulates the synthetic activity of the dermal and epidermal cells. 

2. The absence of dermal cell stimulation in 20 to 30% of the testers might be related to an optimal dietary 
saturation of the tissues in the vitamin. 

3. The resorbed vitamin C can be expected to increase protection against free radicals. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


