ANTI-AGEING

Aline Hueber, Christme Saecker — DSM Nutritional Products, Switzerdand

Formulating anti-ageing
products with folic acid

IF skin aged courterclosksss whan
pecpks temed 35 wears, ned only wouki
consumers select their cosmetic products
ditterently but akso the wnolke cosmebc
industry wolld have to offer completaly
different prodict CHBEONES. Orf course
this I8 just an atirective idea. Againg
procesds im one diraction and the skin
urfarunaiedy ofen shows the mast
obviows signs of ageing The major ek
SIENS o neuced l'.!|i.5'51.I|:I|.'!-'. PraT
struciune and appearance of winkles,
Reduced tumover of skin calls and
expirsUre 1o armaronmeantal factors (such
as UV light), speeding ug the process

afl skin ageing, arge essential cauges,

It is recognised that especally the
e desply penetrating UVA light tiggess
cutanems pholo-ageng h:.' a bty
that starts in demmal fibroblasts with
alterations of (mitochondraly DA

A strategy helping o slow down
prerature skon egeing would therefore
rdlve ghemidatan of skin cells such
as fibraklasts, while PrEveniing D,
l'.'ﬂ'rlEH't! 1 D2 sarre Laree,

Several substances ane known o
nelp sk cown premates Sn ogong
by antioddant actiety, by stimulating
collagen swithesis or by other spacific
mechanisms. None of the viamins
ar anti-agesng ingredients used so
Tar in COsmetc frmdlations coikd
demonstrate modulation af the DA,
repair mechanism

Tha B wiamirs ane a class of witarmins
the cosmetc Induskny would naot ol
without. The weall-known vitamn B5
[panthendl), witamin B2 |niacinamida)
and vitamin B6 (pyrdain HCH hese been
usesd far years in personal carne products

beaause af their beEndhits Tor skin and Rain,

Onby witarmin BS {folic acid)
ramaned the kast tapped for cosmeatic
applicatars.

Essantial substance

Folis acid i9 & sub=tance thal conssts of
& pleridinge cone, E-ETing berems acid
and Lglutamic acid (Fig. 1). The nabually
aecuming Tomns ane relered b as oAk
ard can be found n several food sounes
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Figure 1: Sinuchae of fofc ack (ptemydmonaglutamic ackd).

and green s, @nd mgy comain up 1o
9 conjugaied Fulamis acid moecules.
Fodic acid is @so known a5 Wiamin BO,
sitarrint M oor vilamin B, The commenzally
used prercyimonagiutamic acid is the
moek stabks and most biooailahle form
The name fobc acid = derived from the
Latin word follum for leal.

Foic B2K 18 crcial o many beechemical
processes, g actks a3 8 COENTYME.

The rechucad Tomn of Tolc acid,
tetrafydralolste, plays & key rake in the
mithlation cpcle and in DNA bicsmithesis
as donor of accepior of ona-carbon (C1)
groups.

It= l:lElII:IE"G'_f' I'I'Iﬂ'lt masull in LA
damege &5 well as sbemrant pattarns of
DA methylation.™ Many studies showad

Mumber of fbroblasts (x10%ml)

Cortrol

[ e N W T
FA concantration

Figuire 2 In aine sy wilin mane hurea
farchlasts cultivaded for 7 daps withoot focdal
cant’ Sarnm and diferand concaniration af
falc acid (FAL

that background leval of DNA damage
= elevatad under tolate EIE"IIEIEﬂI::.'.

Folic acid ts absclutedy reguired for
nonmal deeloprment and growth dunng
gestation. It is mecognsed that reural
tubsr defects such as spina bifida and
anencaphaly ane caused by a shortags
n folate and that an adequats irtake of
folate can -ETR,E'h.' pravent thesa detects.

Falie acid has & i:l'l,l:.'h and successnl
histoey o application in dietary
supplemants and for Tosd Torification.
The fortification of cemaks wilh Tole acid
aven became manditony in the USA and
Canada after 1998

Fibroblasts

Fibwobdasts i sgeing shin are reduced in
thess nurmber as wall 8s in their blosymthetic
Gapacity, which congeguently leads o &
gradual reduction of collagen and eastin
fibres symihesised in Shroblasts and their
respective structural organisation, Studies
with cultivated human fibroblasts showed'
that falic acid promotas the growth of
fibroblasts. Folic acid stimulatad the
divigaon of Dot waiung and matuna
fibroblasts growing either in standerd
miecliem oF imcker mutient deficiency

Fig 21, The fibrobkast cells an
murphologically heteropeneous depending
an thes location and actwvity The
microscopic obsanvation of the test culunz
further revaaled that the fibrblasts wena
in presence of folic acid mae regular

in shape [Epinde-shaped), iIndicatve

of & high prolferation capaciy (Fig. 3).



Apoptosis

Apaptasis can ocour when a cell is
darmaged, imfected with & winus, ar
undengning stress conditions sach a8
siarvarion of radiation, DG damage from
LY rimliation can aso induce apoplosis

if ria reEpair mechanesm s in pace,

& study conducted by Debowsha of al
showed that 0.01% folic acid increasad
the wiabdity of fibroblasts after UV exposure
by 5. The UV-protective effect on
Keratinocytes was even higher (Fig. 4,

The results indicate thal e lic
acid tresirment pior 1o UV exposure can
incrffeis the survesal rabe of skin calls
aftar axposwre o UV radiation and
presents thus photo-ageing.

DMNA repair

For many years L Nas Deen |'-.|.“:-'.I.-\.'I'.'|l|l'-.l.1§EI'!
thiet skin ageing = a process Compsing
chronalogical (infringic) ageng
superimpased by againg iriggered by
erndrmrmantal influenoes, Among all
armironmantal factors, maguant and
cumulatvey pmipnped solar LY radiation
= tha most resvant f&ctar in prematune
skin ageing. refemed o as photo-ageing.

M=t ol meok all ag&-attelemhn,g
arrranmantal fastars IJHIr'Iﬁg."r DL, @iy
directty or indirecily, aften through
cication. The rate and fideline al Dk
regar is funher imversely cormedated with
the 280 of cells in humans but alse in
other specas.

& ghin cell that has accurmulated a larg,e-
amaount of D& damage, or that mo I'_“'I'IE_E"
EI'I'EE':I.‘EH.‘ epars da TiaEe irecimed fo its
DM, can undergn unregulated ool division,
valech finally can lead (o the onmation
of cancerous skin oodls

Therefore studying the DMNA repair
machanisms of phota-damagad DMA and
posithe nfluances by topically apoled
substences 1= 8 ary 'EE-I:'I'IBHI'I,Q topic B

ehemica

Regair
G lanism o

3 Excishon of il
damaged bases ; ‘

1 mereasa of small
DHA breaks M

_—

4 Replacement of damaged pans
Litigation - rejoining of stramd breaks

Flgure 3: Fbroblasts oytoskeleton under confocal microsoogy. Left: Fibrohlasts cuinvsded for

14 oo withold! falie acid’, The Myobiasms are beosd, aplached b agch odher and imeduiar
1 shispe, MMDEC abisions onl sporaovcally obsanag, Right: Fhmkass cuitvand fr 14 days
wilty 0.0 % fofic scid. The Sivohlasts are megv'ar and spindic shaped with a smal oytoplasma

volume. High miadc akdsion rane.

Wiability (%)

Hon-bradlated
B scrotinoces

UVl B0 min
B vemtineoyies

L'vE 180 min
+.0d F&

Figure: 4: increazad wiabiily (reduced spoptosks) of kmrahinooyies by fode acld (B4 mastment
0.0 auring 166 pvior 00 UVE redianonl. Wahvey wias calenmnad 00 mnulés and

181 miniddes adtcr LIVE Sepasiing,

the DA repar ability of & ool i wital o
the imegrty of s gendme and 1hues o ns
rgrmal Tunclion ng

A recant study” suggests that folic acd
treatrmant increases the rapair rate of
Lv-damaged DMA by the MER (nuciess
gxcision repeir) mechansm, which irmahes
transient OMA breaks (Fig. 5). MER is the

i no repair Wi exEcision
mazohanism
il _ﬂ_, [ — Lomg DM& chains
Limited rumibsar
= of braaks
T

The high rsmber of DMA brooks
|Ofi. damags) & indicatve of an
g MER repai mechinias

— Hopaired DA

Figure 5: Princigle af the mepair of D04 damage iy NER mechantsm

rinciple pathwsy for repairing UNinduced
lesions,” The study conducted by
Debowska at al was done with primary
hurnan fibroblasts treated for 13 days
wath fokc acid and then exposad 1o

UV light. An alkaline oomel asssy was
parforrmed 10 vsuaise the DMA sbrand
mreAaka. In the presence of Talic acid, the
COome] 25say shows a hgher migration

of DA fragments (DN damage). This

i5 indicative of the NER process promoted
by folic acid (Fig. &)

Dermal cells

Hoth topicel application and cell culiune
tests coukl demonsirate thar e acid
i% vaikabibe in derma cells,

The uptake of folic acd is dose-
dependert and & further momeased
undar UY light. Tha folic acd content in
denmal fibroblasts (from skin bopsies)
was 185% hgher m UV esposed cells.
The i v skin penetration was
deminsgirate] wath soluniears ahin nal
applied & craam with O.03% folc acid
for 4 weihs®

Topical appication of cosmetic products
ennchad with fiodic acid help to ensure a
sufficiert supply in the demmnis.
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Formulating anti-ageing
products
rngic BEEng is partly dua to reduced

umover in skin calls, whernass photoagng s
panly clue o a patfweay Triggened by UV light

that damages DMNA in dermal fbeoblasts,
As folic acid can slow dosn presnatung

crgmeailal rarceenl DRE Dreaks, nd-cairae of noressed KER by fofic ackd

180K = —

12K

HES

skin ageing by stimulation of skin cells such

as fibroblasts whila rapainng ONA damage
at the sama time it i a powerful active for
cosmetic products designed to fight sgaing
a3 well &5 pholo-ageing. The tollowing

exarmgdes highlight some product concepts

DA damage (% of controd)
=

-FERY

an

i5
Minutes after UV oxposure
Il =0 vm [ 20 4 +FA 13 days

with e acid,

& Anti-pollution cream - diy cream o
protect from ersircnmental stress
including LW radiaton,

& Anti-wrinkle cream — with regeneraling
and protectve solic acid helging to

present signs of ageing and photo-ageing,

® Night eye senm — wih Tobe acid 1o

hoest theé Sl tum-ouer 10 help reducing

tiresd- loaking skin,

® Cell activator men's facial cream
— anti-ageing day cream 1o keap the
attractre smik.

& After-sun treatment - to pravent
prematune 2gsing linked to UN-nduced

damage.

Thie recorrrmenced e el ol Bic ackd is
0.05%-0,2%. For imersae reatment up o

Flgure B: DA Fragmands migmdhon associated with incompiche MER machansm aftor
epnsune af priman: human Abmbdesis ireated with fofe aoid (R 0o UV gk,

(0.5% could e used, Detailed fommulation
guidelings and raference formulatons with

folic @cid ane available from DG, =
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Effective Instruments for Efficacy
Testing and Claim Support
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- Multiprobe Adaprer System MPA™ + software for
all skin parameters

- Select the probes acconding to your needs:
Sebum, Moisture, pH, TEWL, Melanin &

Erythema Index, Elasticity, Temperature, Color

- Ensy, quick and reliable measurements

Courage + Khazaka electronic GmbH
Mathias-Brigeen-5te. 91 = (M Kbln « Cermany
Phone ++49-22 19564090 » Fax ++409-221/9564991
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