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Glycosaminoglycan (GAG) data
Elevation in GAG is a characteristic of 
photodamaged/wrinkled skin (4).  While a low level 
of GAG is required for normal structure and 
function of the dermal matrix, excess levels are 
associated with poor visible appearance of skin, 
e.g., the wrinkled skin of Shar Pei dogs is the result 
of excess dermal GAG (5).  In clinical testing with 
chemical peel (6) and in mice with topical trans-
retinoic acid (7), reduction in wrinkles is also 
associated with reduction in dermal GAG content.

In culture, fibroblasts from an older donor produced 
2-3 fold more GAG than cells from a young donor 
(Table I).

The peptide pal-KTTKS at extremely low doses 
was effective in reducing the over production of 
GAG by fibroblasts from an  older donor, and was 
as effective as a much higher dose of retinoid
(Figure 1).  This reduction effect of retinoid has 
been reported previously (8).

Epidermal thickness data

In histological sections, there was significant 
thickening of epidermis in skin treated with either 
retinol or pal-KTTKS (Table II).  Retinol also 
increased granular layer thickness,  an expected 
retinoid effect, while peptide did not, indicating a 
difference in mechanism.

Redness data

Retinol was significantly irritating vs. vehicle under 
patch, while pal-KTTKS was not irritating      
(Figure 2).
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Clinical testing of the peptide palmitoyl

pentapeptide (palmitoyl-lysine-threonine-
threonine-lysine-serine; pal-KTTKS) has 
demonstrated reduction in the appearance of 
wrinkles without the irritation or negative effect 
on skin barrier associated with a technology 
such as retinol (1,2).  Other data (1,3) have 
revealed that this peptide stimulates 
production of dermal matrix components (in 
particular collagen) which may be involved in 
its skin activity.  Based on in vitro and acute in 

vivo testing of pal-KTTKS, we report here 
additional activities which may contribute to its 
skin benefit effect, specifically thickening of 
epidermis and reduction in aging skin’s 
excess production of dermal 

glycosaminoglycan (GAG).

OBJECTIVE

To determine the effect of pal-KTTKS 

vs. retinoid on skin effects that may be 
associated with improvement in aging 
skin:  epidermal thickness and dermal 
GAG production.

GAG assay

Content of hyaluronic acid (HA), as a measure 

of GAG, in fibroblast cell culture supernatant 
media was determined with a commercial HA 
antibody kit (Corgenic Ltd., 75 Broadway, 
Peterborough, PE1 1SY, United Kingdom).  
Fibroblasts were neonatal or from a 57 year 
old donor.  Cells were harvested for GAG 
analysis when they were near confluency.

Epidermal thickness assay

Sites on the inner forearm of 12 female 
subjects were treated with occlusive patches 
containing vehicle, 0.02% (200 ppm) all-trans-
retinol in vehicle, or 100 ppm pal-KTTKS in 
vehicle.  Patches were applied to the test sites 
on days 1, 3, and 5.  The skin was blind 

graded for redness (0-6 grading scale) after 
each patch removal and just before biopsy on 
day 6 for blind histological assessment (H&E).  
Epidermal thickness was measured by image 
analysis.  The number of granular cell layers 
was counted.

Table I:    Ratio of GAG production by dermal
fibroblasts from old vs. young donors

1.983.052.832.682.642.30GAG ratio 

(old/young)

1174321Days in 
culture

1.983.052.832.682.642.30GAG ratio 

(old/young)

1174321Days in 
culture

Table II:    Histological and image analysis

observations of biopsy samples

1.7360.97 (p < 0.05)100 ppm pal-KTTKS

2.36 (p < 0.05)62.60 (p < 0.05)0.02% (200 ppm) retinol

1.5952.98Vehicle

Granular layer thickness (1-3 scale)Epidermal thickness (microns)Treatment

1.7360.97 (p < 0.05)100 ppm pal-KTTKS

2.36 (p < 0.05)62.60 (p < 0.05)0.02% (200 ppm) retinol

1.5952.98Vehicle

Granular layer thickness (1-3 scale)Epidermal thickness (microns)Treatment

Figure 2:  Irritation scores under patch
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Figure 1:  Reduction in dermal GAG 

production by pal-KTTKS
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*10 ppm = 0.001%

1. The peptide pal-KTTKS shares some 
activities with retinoids which may 
contribute to its observed activity in 
reducing the appearance of facial 

wrinkles:

• reduces excess dermal GAG found 
in  older skin

• increases epidermal thickness

2. In contrast to retinol, pal-KTTKS did 
not induce irritation in forearm 

patch testing even at much higher 
levels than the 3 ppm dose shown 
previously to improve the 
appearance of facial skin wrinkles 
(1,2).  Additional facial appearance 
improvement data are presented at 
this meeting (9).
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