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Hexamidine, a Protease Inhibitor, Promotes Stratum Corneum Lipid Biomarkers I 1ztro
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INTRODUCTION SUMMARY

Skin aging has been described as a cumulative process resulting from RE LT S .

unrepaired damage as well as age-related physiological changes. The SULTS In both intrinsic aging and photoaging there was a
damaging factors which accelerate skin aging can be divided into intrinsic ) o . . ) . . coordinated down-regulation of genes involved in SC
factors, such as free radicals, and extrinsic factors, with UV exposure being Figures 3, 4 and 5 highlight the biochemical pathways by which SC cholesterol, fatty acids and ceramides are produced. The key lipid metabolism pathways. In contrast, treatment of
the most important. Within the current study we examined the effects of intermediates are given in yellow, while the enzymes responsible for their formation are given in red. Tables I, II, and III highlight the SE cultures with 0.1% hexamidine led to increased
both intrinsic aging and photoaging on the expression of stratum corneum expression of these genes in intrinsic aging, photoaging and SE topically treated with 0.1% hexamidine for 32hrs. expression of lipid metabolism genes as biomarkers of

(8C) lipid metabolism pathways. Human skin equivalent (SE) cultures were

used to monitor these pathways in response to hexamidine, a protease

inhibitor. OBJECTIVE Table I. Expresspn of genes responsible for fatty §c1d formation. * As compared to younger skin, the expression of
c Red= up-regulation (p=<0.05). Blue=down-regulation (p=0.05). genes involved in fatty acid production were down-

an improved skin barrier.
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The goal of the current work was to evaluate the effects of intrinsic Figure 3. JacLy oo ffxﬁ]z o oold Change regulated in both intrinsic aging and pbqtoagmg. In
aging and photoaging on gene expression of SC lipid metabolism Pathway for the production Acetyl CoA Intrinsic aging Photoaging SE treated with contrast, treatment of SE with hexamidineled to
pathways in vivo and monitor these pathways in vitroin response to i : |acaca Acronym Gene Name (Buttock samples)|(Forearm samples)| 0.1% hexamidine increased expression of these genes as biomarkers of
. g and metabolism of fatty acids. Cs Citrate synthase -1.2 -1.23 . . .
hexamidine. Malonyl CoA ACLY ATP citrate lyase 157 “L.44 .69 an improved skin barrier [Table IJ.
lFASN ACACA Acetyl-Coenzyme A carboxylase alpha -1.32 -1.52 1.68
BACKGROUND FASN___|Fauty acid synthase -2.37 -2.26 1.57 * Similarly, the expression of cholesterol synthetic

Further | processing pathway genes were down-regulated in both intrinsic

1 191 1 1 Glycerophospholipid . . .
The major lipids of the human SC are ceramides, cholesterol, and fatty acids, ycerophospholip aging and photoaging. Treatment of SE with
L. . o o o .. .. . .
comprising approximately 50%, 25%, and 10% of the total lipid mass, Table IL. Expression of genes involved in cholesterol production hexamidine led to increased expression of these genes
ivelvl ini ihid g2 . : . . . .
respectively!. These mature SC lipids are generated from precursor lipids Red= up-regulation (p<0.05). Bluc=down-regulation (p<0.05). as biomarkers of an improved skin barrier [Table IT].
which are synthesized, packaged into lamellar bodies (LB), and then released FoTd Change Fold Change « Sohineolivid bi hesis and o . |
into the SC extracellular space following LB fusion with the plasma IJ—I”“GCS‘ e ;:?r:gvs' S Preosgng [5E este wih 0.2% PRI IPIC dosynracsisane broccving were amo
. .o . . HMG-CoA reated with 0.1% _ 1
membrane of granular keratinocytes*. Subsequentlipid processing yields the T smock Acronym Gene Name (Buttock samples)|(Forearm samples)]  hexamidine down-regulated, however this was more pronounced
.. . Cholesterol Biosynthetic Genes in intrinsicall han ph klfl T n
mature SC hplds [Flgure 1]2’3. [ml HMGCS1 |3-hydroxy-3-methylglutaryl-Coenzyme A synthase 1 -1.87 -1.8 1.83 L S ca Y aged t a p Otoaged § T catme K t
Mature SC lamellar lipid matri l ;"';EK HMGCR _ |3-hydroxy-3-methylglutaryl-Coenzyme A reductase -1.32 -1.32 1.36 of SE with hexamidine led to a moderate increase in
re ame Ipi X: : MVD MVK Mevalonate kinase -1.57 -1.53 . . .
Ceramides, Cholesteral, & Fatty Acids Figure 4. _JLH PMVK___|Phosphomevalonate kinase a7 169 expression of these barrier biomarkers [Table III].
. —— MVD Mevalonate decarboxylase -1.72 2.18
I Secretion and lipid p ing Pathway for the PdeUCtlon and l FoPS IDIL Isopentenyl-diphosphate delta isomerase 1 -1.36 -1.24 2.22
H Geranyl pyrophosphate FDPS Farnesyl diphosphate synthase -1.41 -1.67 1.47
Lamellar Bodies Flgure 1. Summary Of metabolism of cholesterol. FOPS FDFT1 Farnesyl-diphosphate farnesyltransferase 1 -1.36 -1.37 2.04 C ONC LUSIONS
. . _ SQLE Squalene epoxidase -1.39 -1.82 1.43
“Precursor lipids" / T \ the n vivo pathways to Iam:;::mopno:nhm LSS Lanosterol synthase 1.13 . . . £ ..
| o form mature SC [Satien] CYP51AL |Cytochrome P450, family 51, subfamily A, polypeptide 1 -1.48 1.36 The coordinated down—regulatlon of SC hpld
olestero ospholipi SC4MOL __[Sterol-C4-methyl oxidase-like -1.83 -1.71 1.48 : - :
lamellar lipids. | sais bl ool Co tosairess T pathways likely contributes to the decreased capacity of
[ngmml| NSDHL NAD(P) dependent steroid dehydrogenase-like -1.66 -1.71 1.33 aged skin to maintain and repair the SC bartier.
“Source” CYPE1A1 DHCR7 7-dehydrocholesterol reductase -1.65 -1.65 1.53 K .
, , — l scamoL Cholesterol Uptake and Efflux Genes * The SE data suggest this state can be improved by
‘ Cholesterol || Cholesteral | | Falty acid || Fatty acid , | Sehingolipid Seapl LDLR Low density lipoprotein receptor -1.54 2.96 .. .
uptake synthesis || uptake || synthesic synthesis 7-Dehydro cholesterol SCARB1 __|Scavenger receptor class B, member 1 -1.28 -1.60 hexamidine and therefore may be a gOOd candidate for
DHCRT ABCA1 ATP-binding cassette, sub-family A, member 1 1.43 1.56 1.52 . 11 .
ETHODS Uptake LOLR ‘tl ABCA1, ABCGY, Efflux ABCG4 ATP-binding cassette, sub-family G, member 4 -2.21 cosmetic aPP cations.
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hexamidine treated for 32hrs. o/ , l - "«\ \
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