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INTRODUCTION

Skin aging is a cumulative process resulting from unrepaired damage and
age-related physiological changes due to intrinsic (e.g, free radicals) and
extrinsic (e.g, UV exposure) factors. In the current study we examined the
effects of intrinsic and photoaging on stratum corneum (SC) lipid
metabolism pathways of human skin barrier 7 vivo. Human skin equivalent
cultures (SE) were utilized to examine how a cosmetic compound, known
to improve skin barrier function, affects these same biomarkers 7z vitro.

OBJECTIVE

The goal of the current work was to 1) evaluate the effects of both
intrinsic and photoaging on the gene expression profiles of pathways
involved in SC lipid metabolism; and 2) evaluate in vitro how a
cosmetic compound affects these biomarkers.

mature SC lipids [Figure 1]>3.

BACKGROUND

The major lipids of the human SC are ceramides, cholesterol, and fatty acids,
comprising approximately 50%, 25%, and 10% of the total lipid mass,
respectively!. These mature SC lipids are generated from precursor lipids®
which are synthesized, packaged into lamellar bodies (I.B), and then released
into the SC extracellular space following LB fusion with the plasma
membrane of granular keratinocytes*!. Subsequent lipid processing yields the
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Figure 1. Summary of
the in vivo pathways to
form mature SC
lamellar lipids.

METHODS

RNA was purified from: (1) Full thickness skin biopsies from individual
study subjects’ [young (18-20 yrs of age) or older (60-67 yrs of age) females]
buttocks (sun-protected) and outer forearm (sun-exposed); and (2) SE
(constructed from cells donated by 54yr old females) were treated topically
for 32hrs with vehicle or a cosmetic compound [Figure 2]. Labeled target
cRNA was hybridized to Affymetrix U133 Plus 2.0 microarrays;

bioinformatics focused on SC lipid metabolism genes.

Figure 2. Representative images illustrating the histological appearance of

SE cultures, (A) non-treated, (B) vehicle treated for 32hrs, and (C) cosmetic

compound treated for 32hrs.
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RESULTS

Figure 3 illustrates the gross appearance of skin
samples analyzed, demonstrating that both intrinsically
and photoaged skin show increased uneven texture and
discoloration. Figures 4, 5 and 6 highlight the
biochemical pathways by which SC cholesterol, fatty
acids and ceramides are produced. The key
intermediates are given in yellow, while the enzymes
responsible for their formation are given in red.
Tables I, IT, and III highlight the expression of these
genes in intrinsic, photoaging and SE treated with a
cosmetic compound.
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Figure 3.

Representative images depicting the gross appearance of buttock (left panel) and

forearm (right panel) samples used to analyze intrinsic and extrinsic aging, respectively.

Table I. Expression of genes responsible for fatty acid formation.
Red= up-regulation (p<0.05). Blue=down-regulation (p<0.05).
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Figure 6.

Pathway for the production and
metabolism of sphingolipids.

Table III. Expression of genes responsible for sphingolipid formation.
Red= up-regulation (p<0.05). Blue=down-regulation (p<0.05).
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SUMMARY

Both intrinsically and photoaged skin show increased
uneven texture and discoloration, both more
pronounced in photoaging, suggesting common
undetlying pathways. In both intrinsic and
photoaging there was a coordinated down-regulation
of genes involved in SC lipid metabolism pathways.
In contrast, treatment of SE cultures with the
cosmetic compound led to increased expression of
lipid metabolism genes as biomarkers of an improved
skin bartier.

* As compared to younger skin, the expression of
genes involved in fatty acid production was down-
regulated in both intrinsic and photoaging. In
contrast, treatment of SE with a cosmetic compound
led to increased expression of these genes as
biomarkers of an improved skin barrier [Table I].

* Similarly, the expression of cholesterol synthetic
pathway genes was down-regulated in both intrinsic
and photoaging. Treatment of SE with a cosmetic
compound led to increased expression of these genes
as biomarkers of an improved skin batrier [Table II].

* Sphingolipid biosynthesis and processing were also
down-regulated, however this was more pronounced
in intrinsically than photoaged skin. Treatment of SE
with a cosmetic compound led to a moderate increase
in expression of these barrier biomarkers [Table III].

CONCLUSIONS

The coordinated down-regulation of SC lipid pathways
likely contributes to the decreased capacity of aged
skin to maintain and repair the SC barrier, although the
SE data suggest this state can be improved by cosmetic
compounds.
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