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par les rayonnements UV
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The skin: a target for environmental pollutants

Skin Oxidation |
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Drakaki, E., et al (2014).
Air pollution and the skin.
Air Pollution, 2.




Volatil Organic Compounds (VOCs)
In our environment
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Model of pollution induced-skin damage

Carbon particles
& PAHs

Skin barrier
alteration

Inflammation:
ICAM-1, IL1q, IL6...

EPIDERMIS

AhR activation:
MMP, COX 2,
POMC, MITF, ....

DERMIS

HEALTHY SKIN DAMAGED SKIN BARRIER

Journal of Dermatological Science, Volume 76, Issue 3, 2014, 163 - 168



Impact of VOCs on keratinocytes

VOCs
/

1 Lipidic peroxidation
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- Alteration of Mitochondrial Increase of
membrane potential cellular ROS
- Increase Mitochondrial ROS
production

Decrease of ATP

production
- Increase of oxidized glutathion
- Increase of oxidized proteins

- Increase of DNA
damage
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Model of pollution induced-skin damage
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Journal of Dermatological Science, Volume 85, Issue 3, 2017, 152—161



Cell exposure device and exposure conditions

144L tight box with Exposure of epidermal cells to VOC mixture
* mixing fans
* Humidity and temperature sensor
» Automatical sampling with Flame lonization
Detector (FID)-Gas Chromatography
* analysis
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Cell exposure device and exposure conditions

Traitement Traitement actif
actif
COVs UVA (10 Jicm2) l
+
UVB (0,05 J/em2) - [Mort cellulaire

- | Peroxydation lipidique
@ - | Potentiel de membrane
Normal Human "| mitochondrial
Keratinocytes - | Carbonyl score (oxydation
des protéines)




Potentiation by UVs of COVs toxicity on
human keratinocytes
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Lipid peroxidation induced by combined
exposure (COVs + Uvs)

Lipid peroxidation
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Effects of combined exposure on
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Increased protein oxidation after combined
exposure

Carbonyl Score

Carbonyl Score
(Artitrary Urits)

Active ingredients



Protein maintenance

Oxidative stress

( UV, ageing,

pollution)
Native Damaged
protein g protein
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e @ hA s
Repair systems:
PMSR
PMSR proteasome Lon protease

Peptide Methionine (cytosol) PrOteOIVS'S mltochondna

Sulfoxide Reductase
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Defects of protein maintenance following
combined exposure

Proteasome activity

60 -
50 A
40 -
30 -

20 -

nmol/min/mg

10 -

Ctl cov COv+UV COV +UV +A



Ex-vivo protocol for COVs and/or UV treatments

4 days COVs exposure
(4 hours and 1 hour UV)
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2. Cell proliferation, proteasome
activity

1. Histology:
Cutaneous morphology studies

& histologic scorage




Effects of combined exposure on skin
morphology
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Effects of combined exposure on skin

DNA Damage
COVs 10J/cm2 UVA
0,05Jcm? UVB
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Effects of combined exposure on skin

barrier
uv
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Conclusions

VOCs + UVs
/

1- Lipidic peroxidation
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| | _ _ Increase of
Alteration of Mitochondrial cellular ROS

membrane potential
Increase Mitochondrial ROS production
Decrease of Lon protease activity

(data not shown)

Decrease of ATP

production
Increase of oxidized glutathion

Decrease of proteasome activity
- Increase of oxidized proteins
Increase of DNA damage
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