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ANTI-POLLUTION |

Holistic approach for
environment-sensitive skin

Richard Lerous, Agalhe Lé Tiranl, Cecile Gavory ST

Firsl suggestied In 2005 by Dv. Cheishopies
Wild of the Intemalicnal Agency lor Research
on Canced, Tk & poome 4 & concbpl ubed
1o defciibe environmenlal éxpotunid hal an
Individual encounters Lhoughout Ble and how
thirki @xpouies impact U tiin and owvedall
hizalih

Thié xposome Impact i now well
documeniid and NCorporales pveral
emvironmental lactors swch as UV, pollution
chiemical clmate. smoling. diel. ute of Cotmelic
peoducts, mechanical abrasiond rmm chaving of
fictions, microbiome with sifn o Slmospberic
mbciobdola, af will af internal Lacioes such &5
psychobogical and hormonal Factors and gender

Booonding Do Uhe inffemational Foaum o
ihe SHudy of Inch, Sendiineg Skin i 2 synarome
defined by the ottunence of unpleasant
sensalions (stinging. buming. pain_ prusitus. and
tlingling sensatkons) in response (o simul that
normally should nol prowoke such sensalions
Thisd unpleasant senfaliong Cannol b
explained by lesions atidbutable 1o any skin
disease The ckin can appear normal or be
accompanied by edyihema Sencilive thin can
affect all body locations. especially the Face

Sengilive skin can be divided ino lwo
calegones nalurally sensifive skin which
I% related 10 penatics and atsociaed with
Infammatory tkin condithons (BCrema. roLacea
and psoriasis) and envisonmentally sensitive
skin [had ks iriggered by the exposome

Biological approach of exposome
impact on the skin
From a schentihc peripedlive (e suposome
Is a souce of inflammation that disrugis skin
homeotlass Fod enample, it can aBedt the
cillular production of corisal by kealinoyie
which has a negathee eflect on keratinocyle
peoliietalion

This beads 1o a disruption of the skin and
makes 1he siin mone ieacthe 1o extemal
aggression Evenlually. a viclous oycle of
Inflammation ks established by repeated
exposome aggression A luthel consequence
Is the activation ol inflammatory palheays that
generabe redness and inflammation

in tesms of discomion. the fi-endorphin
levels will increase in response 1o exlemnal
aggression and the specific sensony nemve
receptors will also be affected, such as TRP 1o
trigger itch or pain sensafions ©

Al Segens Personal Care, we dedded
to hawe a holistic approach bowands

WA DRSO MA A e AR AT I COM

emvironmentally sensitive skin We have
developed a methodology 10 evaluate several
of o exlead s on difenenl ¢xposome modes
and their impacts on the skin barier. the
Inflammation and [he newosensony via many
markers '

Global and cellular approach of
exposome impact
& proteomic $ludy 5 4 global evaluation of the
diffevenl proleins impacied by the application o
& s od/and an active ingredbent on iin This
fec hnology allows us bo evaluate companed Lo
aconiol the impact ol 8 Crocus saifvis Nowe
entipcl al 4°% on skin profein expression kvl

Globally owf Crod s Solivus Aower @aliac]
can oot The chamical barrier lunction of e
siin by improving latly aclkd synihetase by 131%
o mairdain the epbdermal lipids levels nihe
bamses 11 abko stimulates comeodesmasin by
W % reinforcing cell -cedl ad hesion when used
& ad% Ee el

Owr Crocws sotivus Nower exliacl reinfones
the dermo-ephdermal jJunclion and protecis the
et racelular matdx from degradation

To evaluate nerse sensitivity In
erwironmentally sensitive skin, we utilized in
wilro studles bo assess the effect ol our exlract
on the TRPY receptor in connectbon with itch or
pain sensations. Some specific cell models have
been designed (o sludy this pathway

To assess the efficacy of Crocus sotivus
Fiowrer extract on reducing the negative impact

of the TRPY| pathway, we modified human cell
[ire 2937 cells on Lhe TRPY] recepior. The aclive
showed a significant redectbon bn ihe activity of
ihe paihway

We also evaluated the effect of The active
on pilmary human kesalinocyles (HE) under
& global stress cockiall condition 1o mimic
dyebiotls (micrebiome pediurbalion) and
ritaled damaged skin

Undl e sliess condibons, both fi-endoiphin
and corlisol produciions intrease AL 1'%
concenlralion, Crocis salhie Nowed extract
can signifcantly redude ihese markes by 15% 1o
8%, nehpodively demonslinling prolection al
ihe cellular level

Haolishc evaluation of several
EXpOsQme Impac 15
Based on Lhese ietulls we decited 10 Tut b
explone the polential of this extract on a mone
sophistbcaled model A skinexplant & a past of
human skin recovenad from sungedes and can
be kepl alive during a shon perod allowing an
evalualbon of sevesal markers In a realistbc model
‘We bull a holistic experimental study plan
under diferent exposome sliess lypes including
dysbiosis,* UV-A Iradiation  and pollution with
urban dust ® The study was divided inlo lwo
different aspecis of evaluation The first one was
a facws on several blological markers connected
wilh the barrier function, the second aspect
was focused on inflammation and the sensory
palthveay

July 2024 | PERSOMAL CARE



OLLUTION

Canlrol

Figure 1 14 T WIS ualraRl

X[ ne and barner funciion
For the evaluation ol the barrier luncilon, a

s proleats (0.0 ygfmL Spa)
ol e cockiall {10 uM
£ P e luM alGRP A culluie medium)
B applthed aally lar 48 howes Lo
explanly rom a 34 year-old Causcaslan lemale
Stredsed explants wenes lrealed dally or not
W Crg i fativius Mower extiacl &l 1% lor

Cdl o O

And 4 Lyslemic R

WEDE [

48 s versus conlral Twenly-lour hours
e st ireatmeend {on D), explants weme
hied and i situ visualization of hlaggrin

oricrin, 0561 (desmoglein-1) and DSC0
desmocallin-1) was pedomed by specific
mmeniaining and image progessing

Lwicrin k5 & masker connected with
geemliation and it pdodue 1ion 1%
negalively impacied tl'r lhe -\.'IDEHEE-'J stress. In
presence of the Crocus Sativis ower exlracl
Wi observied a 6% reduchion in the inlensity
of the impact of siress on loricrin

Filaggrin & ako irmvolesed in the Lerminal
diferentlation process of [he Eeratinocyies and

epidermal dilf

wkin by penerating Uhe natural moksiurization
factor components The strass was reducing
Blaggrin pioducilion by 24% verius canliol

ol ot gatiach and undar Lhe

wame siiess condition Maggin produclion was
mpmyed by 6% vertus conliol

Similar benaffils were obterved lor DSGY

pmenl fram -N% o «16% and
D v an improvement ol -18% (o
&% Botk ol thets maikers ame impadtanl In

i COmpogilian Connechi o]

Control

Figure L AT 1L visualizal
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wWith céll oar
Combined with
confirmed (he Cr
Hat 8 prodecineg |
WhEn ¢xpoiéd (0§

E XPOSOME Yersus imiamn

SENsOry pathway

To aiss infamimalion and R deniony g

Lo dIMerem Slress model v Eviabual
skin explants from two diferent donoes
Thie Mgl model was a dy i COC kLA
composed with a 5. oueus protease (0001 pg
ml 5ph)and & syslemic neuropeplide cockla
(10 gl substlance P« 1M aCGRP i ¢

medium} thal wene bolh bopically appdies
Fit 48 hours 1o expianis leom a 14-waa -0l
Caucasian female

Siressed explanis were reale
LR Crocus safives Nowe
48 how's. Twenly-four hours alter (he Lass
[rp@imiend (on D), explans wese tampied and

In giu visualization of some SHOARMAD and
TELP (Thymik sliomal lymphopoleling wess
pedormed by specific immunoslaining and
ir"|:'|H":' Processing

The sacond model wat & polluliodn and

= Wl A
AEwopeplide oo kLadl (10 fuk
UM aCGRP In culture medium) apg
Fonr 48 haurs and a lopical wiban ¢

(30 minutes of conlacl wigh O 375

-8 eocklad comps

and 20 pM b g

e = LY

B Jiem® Iod 40 minubes) al DI wene |

explams leom & 31- yead -0kl Cauc atian Sono

SUress « T Sens Tower

Rrgdlid Qashy wilh
% lor 48 hours

i lrach
sl -Tour hours albes the
@aplanls wdnd Lam gl
s @l IL-1p and IL-31was
SLaining and
yaaplant mddels

on PGE-1 & f-endorphin

bl il produced by
bealingC yles and i involved in the inflammatary

rade PGE-2 s nesponsble or

LD £
ncrexsing skin biood Mow. which ghves Lhe
hin 05 sedneis and was promoled in bolk
et moce af difesent indendities Crodis
sativus Nower extract was ablke o reduce PGE-2
senduclion i bolh dyshiods and polulion

maoched by ST and 278 respectively
endogenous opiold
the pifuitary gland bl
keratinocyles fi-endadphin

iighet in inflamed and stredsed skin

aihing elect on infammalony

a0 inducing Rohing Under g
ondilions. f-endorphin productlon was

mduced by 5% and 4% under dysbiosis and

ool ion maod el reet pec [ively
U0 AR AD

rrsemi bt 0 the 5000 - alarmin lamity and is

A0 Calbisll CAsproeChing 5 a

seleased acively and exerts a ciblbcal male in

el ulating the inflammabary response by

HiFgkilng WGy b i Ciuilim A IR L IR
W el L il O Tihat [j=Cn F. '..;':. FLt |'.:'.|l.~|ll
[l 4 joi e prcd g 1o ol
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Volunteer #9

Crocus sativus flower extract 4%

anti-poLLuTion. | 3

Fhjure 3 Redness diminution obiened with the sttive cream cont@ning 4% Crocis sofivus Nower extract aler 28 days of application

Thymilc steomal lymphopoietin (TSLP) it a
cyiokine primarily secreted by keratinocyies It
interacts with several immune cells and. when
I cOnaCt with wituges batleris and parsiies
can podently increase TSLP expression
TELP has been shown 16 be invohved in ghin
Iypersensiiivity and Hoh initkation in the
dysbiosis model, TSLP was reduoed by 67% in
presence of the extrac (Figume 1)

IL-17 1% & major pro-inflammatony cytokine
secreted by Immune cells and keratinodyies
thal plays & criboal role in The iniliation
and malntenance of skin inflammation
% production wder UV-A and pollation
inflammation was reduced by 65% in presence
of the exlract

Finally, we svaluated the level of IL-31 &
cylokine constitutively produced by Immune
cells bul also secieled by ketatinocyles and
involvied In the pathogeness of ich severity "
Under UV-A and pollution Inflammation. IL-11
was reduced by B1% in presence of 1% Croous
sativus Novesl extescl (Figue 2)

The firal evaluatbon wat performed with
an In vivo lest (redmiss duction) on 20
Caucaslan lemale volumeers with sentihe
andfor readlive skin wilh alopic lendenches (45
¢ 8 years old) A cream conlainkng 4% Crocus
sotivus fower extracl and & placebo wene
appled (wice a day bor 28 days with hemil-
tacial applicatbon

Hemoglobin quantifcation was perloimed
wia SlAscope® o measure redness and a
self-assessment on efcacy was realized At
the end of the evaluation the Crocus sofivus
floweer extradl was abbe 10 reduce redness
by 7% wversus placeba on volunteers | Figure
1). Duwing the sell -assessment on efficacy,
volunleers described thelr skin as more supple
soltes, feesher and more comionable
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Conclusion
Emndronmentally sensithve skin is an extension of
sensilive skin that & a major concern for a wide
earge of the populaion The eXposomD i vidy
often the cause of skin perfurbalion that leads Lo
discomiont due to & chmonical sress exposise

A vichous inflammation cycle & then creaied
with the stimulation of biclogical pathways Lhat
mpain [he shin barder. leading to dehypdration
of th siin and a vulneabiiity to polluthon o
arvy other iritants that will exacerbale the
aggravation of the tkin

The skinresponds 1o the aggressive factons
of the exposome by upregulating infllammation,
which afecis nerves and sensory pathways (o
the poind of dscomiont We wanled 10 Lake a
holistic approach o the global exposame (om
a schentifc perspediive 1o idenlily palential
solutior (o protect and soothe (he skin

W caned oul & complete study at Lhe
cellular bewel Brst bo Identily specific markeds
rmrobeed bn beratinod vl diferentlation
mpalrmenl. Luch &% cortiod Thin 1o
underiiand mone aboul paceplion palhways,
woe locked af TRPYT and f-endaphin levels

W thien implemented an experlmeni
using explanis for a more complete model
o comoborale the impac of our aclive on
Impoitant maskers such as PGE 2. loaicrin,
Flaggrin, IL-1p. and mone specialized markers of
D51 and DSG!

Then our multiple siress madels allowed
s Lo illastrabe the imlevacition with biomarkers
rwolved in itch and discombon using more
distinct markers such as SIO0A8/A9 TSLPor IL-
31 all these reculls confirmed the obsenations
made during the in wivo evaluation pedomed
on volunleers

E minonmentally sensithie skin and its
effects can be reduced by a cosmelic solution

conlaining aciiee ingredients such a5 our
bolanical exiract Sens Flower (Crocus saffvus
Nower axtract). This active ingredient appears
16 b yery efectivg in taking a holislic approach
and will help break this vicious cycle of barrder
dysfuncion, cheoni iInflammation. and discombort
{0 iesloae overall skin homeostasis P
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