Camosine

i1 A free radical scaovenger and anti-glycation dipeptide to prevent skin aging

Carnesing i & nw cosmelic and nulraceulical raw malerial against skin
SEAESCENOE, a non ke mskecube, desgn by Mature and produced by Flammia.

Carnosing garfarmes it anti-aging efficacy at two different lewels of action:

| egamsy free ragical !

Freventlan

i againsy giycation

i agalmsy oxldative S1ress |

Treatment

| againsy AGEs J

12 Biology of the aging process

In this section the egQeQ process 8 considered fram the Biochemical paint of view, The current
knawladge abaut the mechanisms nwelved in the aging process and the defence mechanisms ara
degerined.
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Particulary two phenomena are of particular concern; the delotesious effects of reactive ounygen
species {ROS) and the farmation of reactive carbenyl cempounds related to the glycation
reaction, invedved In the acceleration of molecular and bissue aging processes

i Oidative slress

Humersus studies hive been carried out in the st decades to slucidate the beochemical and
mgdecular machaniam of aging. The genoral corsancus appeads to b that the aging process is
misltifactarial and that reactive gxygen species (ROS) are a contributing factar, even though the
qutent of thelr contributicn remaing uncertain. Substantialiy, the more reliable theory of aging remain
ihe “lree radical thecsy”; artioulaled in the mid-1550s by Denham Hanman, which speculates that
oriiagenous oxygen radiceis were generated in cells and resulted in o pattern of cusmilativa damage.
ROS action

All the bislagical structures undergo the detnmental action of ROS. Cyleplasmic and the cther
merbranes are very easily attacked: the unsaturated Tatty ackds of Ehe phasphalipddic and prateic
hilayer loose an hydragen fram thale molecules because of Lhe action of ROS and this tums In the
formation of Bpoperoxides leading to a considorable mesmbrane alterntion {membrane permeabilty
tncrenses, Muility of the lipids and proleins mosaic changes, all the active transport process and
enzymatic activity are madified). Structural proteins ard enzymes undergo the alteration of lateral
chaing, Lhal's turns inta agyregation phenomena, fragmentatan, cross-linking. Swegars react
immdiately with ROS giving result o the formation of texic and unslasle products. Nuckeic acids are
not excluded from the ROS action, avan though they are a quite sheliered targat. Whatewver is the
substrabe of ROS actian, the oufcome is the axidation of intracellular and extracellular companents,
rosulting irto phanomena such as oytodicity, macramalecular depalimerization, alteration af the
stnucture and functipn af call praleing and groteing of the extracellular matrix {callagen, elastin.

1 Carbony compounds

The Balance between ROS preductian and antiokidant defences detormines the dagres of axdative
sirpcs, Unfartunately, the activity of these systems declines during aging, sa the condeguences of this
shress nclude modification to cellelar compangnts.

Carbonyl compounds formation

The most widely studied oxidativa siress-incuced process b5 the farmatian of carbanyl compaunds
{also knawn as carbonyl desivatives ), Carbonyl derivatives formation can accur, following the ROS-
madiabed cxidation of sugar and membrane Eaids threugh a complex and still unclear cascade af
reackions, Carbany| compounds are very reactive small moleoiles which can be considered a Koy
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paint in the propagation and ampification af the B4INg process,

Carbonyl campounds damage

Al these catabalic products are patent prateins and nedaic acld maodtying agents at phiysiatogical
cancentrations amd under physiological conditions.

Carbonyl reactive compounds are able to form adducts commonly known as CO-proteins
(proteins bearing carbonyl growps) with structural proteins, lipoproteins, enzymes and
with DNA, causing alterations in their bislogical activity through a whaole of chemieal
raaction steps i all knewn as Glycation Reaction.

i Gllcation reaction

Hamety it is a reaction betwesn reducing sugars, of other carbanyl group bearng moleoulas, and fros
amino groups af protein, kading to the feemation of sbnosmal prodects (Adwanced Giycation End
Products-AGEs, cross-linked proteins).

W can distinguish three kKind of givcation reaction:

L) Glycation ilsell or direct glycation

in which sugars attack directly profein substrate, withaut any intermedisle, @ farm C-pratedns and
NGES

2) Glycoxidation

in wlkieh CO-prateins and AGES can be farmed through sugars oxidation products

I) Pseudo-glycation or lipid oxidation reaction

C0-proteing and AGES arg prodaced by the canjugation with reactive car nonyl compounds resulted
from polyursaturated fatty acids oxidation through & Michael additinn,

AGER are vary loxic Tor the cells, as they are very rich in double bands which can react
irrdverdibly with biological substrates leading to & less of their physiological functien.

11 Cross-linking phenomena

Lross-Bnking 15 ang of The vasaus phenemens that can be found Inan agad lissue. Literally, b is the
seffing up of chemical links betwesn macromelecular chains, found In proteing or DNA. Becawss of
the gemeration of new abrarrmal links, proteins bose thelr Biokegical functions. Carbiony| compounds
siach a5 tpkic aldehydes are further insalved in protein cross:lInking typical of the senescenca. Cross-
linking couwkl be an intra- or inter-maleculs resction belween taxic aldehydes ar CO-prateing and a
lwsie residue an & normal pratein.

The result ks a foss of physicleglcal function, loss of cell division capacities and genome
information, and consaquently senescence,

2 SEin Agingss

The sxin ages becawess of damage to probeins and DHA, Indueed by bath chemical and physical means
and bacause of tha formation of toRic pradiscts, sich as C0-profeins and crass-linked

M Cromiphac ulas,

Modified proteins and cross-linking ane irreversible phenomana respansiile fas the parmanent, desp
wrmkcling in the dermis.

Thase structural and functional changes turn ko 8 sensscanl appearance. Skin is mottlad and gray
to yelleow with red spots and dilabed vairs, and it becermed thin. Sa any stress could casse permanent
camage.

Flamma presents CARMOSINE, & non toxic molecule, able te dam the aging process and its
unwantod affecis

Cornosine {b-alanyl-L-histidine) is an endogencus digestide and exists ab millimalar
concentrablons In mikescia tissues, IE5 presence v muscle tisses has been known for 100 years, bul its
exact functions are enly recently becoming unrevesled,

i Carosing against the aging process

The powerful and effective action of CARNOSINE is performed against all the elements that
triggered the aging process and against all tha phenomena that contribute to its
propagation and amplificatian.

I the follawing scheme are summarized the sites of interventian of L-camesine as anti-aging
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Camosine can clalm different propertics parfermed at different stegs of the whole aging proccss:;

it 1 It gtops the oxidative damage acting as an antis=idant agent, a ROS scaverger agent, metal
igng chetating ageant and by expresging 8 S0OD0-like activiky.

it 2 It inhibits the Glycation reaction, by quenchirg carbony| compaands.,
11 3 It Inhibits the Glycation reaction, by quenching &GEs .
1A L prevenls the macromeleceles cross-linking.

11 B IF promates moddicd prefein degradaticn onzyme - medaied



