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Rezumat

Pielea este cel mai mare organ multi-functional din
organism, aspectul siu reflectind, in general, starea de
sandtate. Pielea normald confine concentrafii mari de
vitamina C, cu niveluri comparabile cu alte tesuturi ale
corpului si cu mult peste concentratiile plasmatice.
Vitamina C este implicatd in formarea barierei pielii si a
colagenului in derm si joacd un rol fiziologic la nivelul
pielii impotriva oxiddrii, in combaterea ridurilor si
protectiei impotriva radiatiilor UV. Vitamina C poate fi
aplicatd topic, desi eficacitatea acesteia depinde de formula
cremei sau serului folosit, de concentratie si de conditia
pielii in momentul aplicdrii.
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Summary

The skin is the largest multi-functional organ in the
body, its appearance generally reflecting the general health
status. Normal skin contains high levels of vitamin C, with
levels comparable to other body tissues and well above
plasma levels. Vitamin C is involved in the formation of the
skin and collagen barrier in the dermis and plays a
physiological role in the skin against oxidation, in the fight
against wrinkles and protection against UV radiation.
Vitamin C can be applied topically, although its
effectiveness depends on the formula of the cream or serum
used, the concentration and the condition of the skin at the
time of application.
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Introducere

Pielea este cel mai mare organ multi-
functional din organism, aspectul sdu reflectand,
in general, starea de sandtate. Pielea are multe
functii, dar rolul sdu fundamental este de a oferi
o interfatd de protectie intre mediul extern si
tesuturile unei persoane, oferind protectie
impotriva amenintdrilor mecanice si chimice,
agenti patogeni, radiatii ultraviolete si chiar
deshidratare.

Starea nutritionald, atat din punct de vedere
al macronutrientilor, cat si al micronutrientilor
este importantd pentru sdndtatea si aspectul
pielii, de asemenea, starea nutritionald este vitala
pentru mentinerea functiondrii normale a pielii in
timpul sintezei de colagen si al diferentierii
keratinocitelor (1).

De multe ori nutrientii alimentari nu pot
ajunge cu usurintd la celulele din straturile
ultraperiferice ale epidermei, iar aceste celule
primesc putin sprijin nutritiv (2). Nutrientii pot fi
furnizati prin aplicare cutanatd, cu toate acestea,
stratul cornos functioneaza ca o barierd ce
impiedicd trecerea multor substante, fiind putin
probabil ca nutrientii livrati prin aplicarea topica
sd patrundd cu usurintd in straturile inferioare ale
dermului (3).

Organismul uman nu este capabil sa
sintetizeze vitamina C, din cauza absentei
enzimei L-glucono-gamma lactone oxidaza, in
ciuda dozelor mari de suplimentare orald, doar o
micd parte din vitamina C va fi disponibild din
punct de vedere biologic si va fi activa la nivel
cutanat (4).

Mecanismul vitaminei C la nivel cutanat

Vitamina C (acid ascorbic) este un simplu
carbohidrat cu greutate moleculard micd,
esentiald pentru organism ca vitamina solubild in
apa. Desi vitamina C este un antioxidant
important, oamenii obtin vitamina C doar din
dietd, deoarece nu au capacitatea de a o sintetiza
5).

Pielea normald contine concentratii mari de
vitamina C, cu niveluri comparabile cu alte
tesuturi ale corpului si cu mult peste
concentratiile plasmatice, ceea ce sugereaza
acumularea activd din circulatie. Nivelul de
vitamina C este mai scdzut In pielea imbatranita
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Introduction

The skin is the largest multi-functional organ
in the body, its appearance generally reflecting
the health status. The skin has many functions,
but its fundamental role is to provide a protective
interface between the external environment and a
person’s tissues, providing protection against
mechanical and chemical threats, pathogens,
ultraviolet radiation and even dehydration.

The nutritional status, both from the point of
view of the macronutrients and the micro-
nutrients, is important for the health and
appearance of the skin, and also the nutritional
status is vital for maintaining the normal
functioning of the skin during collagen synthesis
and keratinocyte differentiation (1).

Often, food nutrients cannot easily reach the
cells in the outermost layers of the epidermis, and
these cells receive little nutritional support (2).
Nutrients can be provided by skin application,
however, the corneal layer acts as a barrier that
prevents the passage of many substances, and
nutrients delivered by topical application are
unlikely to penetrate easily into the deep layers of
the dermis (3).

The human body is unable to synthesize
vitamin C, because of the absence of the enzyme
L-glucono-gamma lactone oxidase. Despite high
doses of oral supplementation, only a small
percentage of vitamin C will be biologically
available and active at skin level (4).

Mechanisms of vitamin C actions at the skin
level

Vitamin C (ascorbic acid) is a simple low
molecular weight carbohydrate, essential for the
body as a water soluble vitamin. Although
vitamin C is an important antioxidant, people get
vitamin C only from the diet, because they do not
have the ability to synthesize it (5).

Normal skin contains high levels of vitamin
C, with levels comparable to other tissues in the
body and well above plasma concentrations,
suggesting active accumulation in the circulation.
Vitamin C levels are lower in aging or photolysed
skin. Excessive exposure to oxidant stress by
pollutants or UV irradiation is associated with
much lower levels of vitamin C in the epidermal
layer (6,7).



sau fotolezatd. Expunerea excesivd la stresul
oxidant prin poluanti sau iradierea UV este
asociatd cu niveluri mult reduse de vitamina C
din stratul epidermic (6,7).

Continutul de acid ascorbic In epiderm este
cu 425% mai mare decat continutul in derm si
existd un gradient de concentratie de acid
ascorbic In keratinocitele epidermice (8).

Este cunoscut faptul cd existd doud meca-
nisme de transport al acidului ascorbic la nivelul
pielii si acestea depind de cotransportorul de
sodiu-ascorbat-1 si cotransportorul de sodiu-
ascorbat-2. Cotransportorii de sodiu-ascorbat,
transportori specifici de vitamina C dependenti
de sodiu, existd in diferite tesuturi si organe
pentru absorbtia si transportul vitaminei C.
Fibroblastele dermice prezintd doua mecanisme
de transport al vitaminei C, cu afinitate ridicata si
cu afinitate scdzutd, care pot fi legate de
concentratiile plasmatice ale acidului ascorbic
sau ale stirilor de stres, demonstrand ca
particularitatile de transport ale vitaminei C din
piele pot fi asociate cu vindecarea, antioxidarea si
efectele antitumorale (9).

Vitamina C este implicatd in formarea
barierei pielii si a colagenului in derm si joacd un
rol fiziologic la nivelul pielii impotriva oxidarii,
in combaterea ridurilor si in cdile semnalului de
crestere si diferentiere a celulelor, care sunt legate
de aparitia si dezvoltarea diferitelor boli de piele
(10).

Aplicarea topica a vitaminei C

Vitamina C poate fi aplicatd topic, desi
eficacitatea acesteia depinde de formula cremei
sau serului folosit. Vitamina C, ca o molecula
solubild in apa, este respinsd de bariera fizicd a
celulelor epidermice diferentiate. Cand nivelul
pH-ului este sub 4 si vitamina C este prezentd ca
acid ascorbic, apare o oarecare penetrare, insd nu
este cunoscut daca acest lucru duce la cresterea
nivelului vitaminei C in stratul cornos
compromis metabolic (11).

S-a depus un efort mare in dezvoltarea
derivatilor de acid ascorbic in scopul aplicarii
topice. Derivatii trebuie sa asigure stabilizarea
moleculei din oxidare si sd poatd depasi bariera
cutanatd. Vitamina C este disponibild in mai
multe forme active, dintre toate formele, acidul L-
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The content of ascorbic acid in the epidermis
is 425% higher than the content in the dermis and
there is a concentration gradient of ascorbic acid
in the epidermal keratinocytes (8).

It is known that there are two transport
mechanisms of ascorbic acid in the skin and these
depend on the sodium-ascorbate-1 transporter
and the sodium-absorbent-2 transporter. Sodium-
ascorbate transporters, sodium-specific vitamin
C transporters, exist in various tissues and organs
for the uptake and transport of vitamin C.
Dermal fibroblasts have two transport mecha-
nisms of vitamin C (high-affinity and low-
affinity) related to plasma concentrations of
ascorbic acid or stress states, demonstrating that
the transport particularities of vitamin C in the
skin may be associated with healing, anti-
oxidation and antitumor effects (9).

Vitamin C is involved in the formation of the
skin barrier and collagen in the dermis and plays
a physiological role in the skin against oxidation,
in the fight against wrinkles and in the signaling
pathways of growth and differentiation of cells,
which are linked to the appearance and
development of various skin diseases (10).

Topical application of vitamin C

Vitamin C can be applied topically, although
its effectiveness depends on the formula of the
cream or serum used. Vitamin C, as a water-
soluble molecule, is rejected by the physical
barrier of differentiated epidermal cells. When
the pH level is below 4 and vitamin C is present
as ascorbic acid, some penetration occurs, but it is
not known if this increases the level of vitamin C
in the metabolic layer (11).

Great efforts have been made for the
development of ascorbic acid derivatives for
topical application. The derivatives must ensure
the stabilization of the molecule from oxidation
and be able to overcome the skin barrier. Vitamin
C is available in several active forms, of all forms,
L-ascorbic acid is the most biologically active and
most studied (12).

L-ascorbic acid is a hydrophilic, unstable and
charged molecule, resulting in poor skin
penetration due to the hydrophobic character of
the corneal layer (13). Reducing the acidity of
L-ascorbic acid to a pH below 3.5 is an effective
method for improving its stability and
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ascorbic este cel mai activ biologic si cel mai mult
studiat (12).

Acidul L-ascorbic este o moleculd hidrofils,
instabild si incdrcatd, rezultand o slaba penetrare
cutanatd din cauza caracterului hidrofob al
stratului cornos (13). Reducerea aciditatii
acidului L-ascorbic la un pH sub 3,5 este o
metoda eficientd pentru Imbunétatirea stabilitatii
si permeabilitdtii sale, iar adaugarea acidului
ferulic ajutd atat la stabilizarea moleculei, cat si la
obtinerea unei aciditati cu un pH sub 3,5 (14).
Alte doud formule topice ale vitaminei C includ
ascorbil-6-palmitat si fosfat de ascorbil de
magneziu, ambele fiind forme lipofile,
esterificate de vitamina C, stabile la pH neutru
(15).

Studii recente sugereazd cd iIncapsularea
intr-o forma liposfericad poate ajuta la transportul
in straturile inferioare ale epidermei si ar putea
duce la o absorbtie crescuta. Cu toate acestea, cea
mai relevantd pentru eficacitatea aplicdrii topice
este probabil nivelul plasmatic al individului:
dacd nivelul plasmatic este saturat, atunci se pare
ca aplicarea topicd nu creste continutul de
vitamina C la nivel cutanat (16).

Concentratia optima de vitamina C depinde
de formula acesteia. Pentru ca un produs sd aiba
o semnificatie biologicd, trebuie sda aibd o
concentratie de vitamina C mai mare de 8%.
Concentratiile peste 20% nu cresc semnificatia
biologicd si pot provoca iritatii. Produsele
disponibile la scarda largda au 1iIn general
concentratii cuprinse intre 10% si 20% (13).

Actiunea vitaminei C

Imbatranirea cutanati - ca si celelalte
componente ale organismului uman, pielea este
supusa unor modificdri cauzate de procesul de
imbatranire naturald. Schimbadrile In aspectul
pielii sunt adesea primele semne vizibile ale
imbatranirii si acest lucru poate avea implicatii
asupra bundstdrii noastre emotionale si mentale.
Imbatranirea poate fi privita din doua planuri, pe
de o parte imbatranirea naturald, iar pe de alta
parte Imbdtranirea cauzatd de mediu. Modifi-
cdrile datorate imbatranirii cauzate de mediu
sunt de obicei suprapuse celor care apar in mod
natural, ceea ce face deseori dificila distinctia
intre cele doua (14).

Rolul vitaminei C in prevenirea imbditranirii
pielii. Capacitatea vitaminei C de a limita
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permeability, and the addition of ferulic acid
helps both to stabilize the molecule and achieve
acidity with a pH below 3.5 (14). Other two
topical formulations of vitamin C include
ascorbyl-6-palmitate and magnesium ascorbate
phosphate, both being lipophilic, esterified
vitamin C forms, stable at neutral pH (15).

Recent studies suggest that encapsulation in a
lipospheric form may help transport to the
deeper layers of the epidermis and may lead to
increased absorption. However, the most relevant
for the effectiveness of the topical application is
probably the plasma level of the individual: if the
plasma level is saturated, then it appears that the
topical application does not increase the vitamin
C content at the skin level (16).

The optimal concentration of vitamin C
depends on its formula. For a product to have
biological significance, it must have a vitamin C
concentration of more than 8%. Concentrations
above 20% do not increase the biological
significance and may cause irritation. The widely
available products generally have concentrations
between 10% and 20% (13).

The actions of vitamin C

Skin aging - like the other components of the
human body, the skin is subject to changes
caused by the natural aging process. Skin
changes are often the first visible signs of aging
and this can have implications on our emotional
and mental well-being. Aging can be regarded
from two points of view, on the one hand the
natural aging, and on the other hand the aging
caused by the environment. Changes due to
aging caused by the environment are usually
superimposed on those that occur naturally,
which often makes difficult the distinction
between the two (14).

The role of vitamin C in preventing skin aging.
The ability of vitamin C to limit natural aging is
difficult to differentiate from its ability to prevent
or slow down aging due to the environment, with
limited information on the relationship between
vitamin C levels and overall skin deterioration.

With aging, the thickness of the dermal layer
is reduced, there are fewer fibroblasts and mast
cells, less collagen production and reduced




imbatranirea naturald este greu de diferentiat de
capacitatea sa de a preveni sau Incetini
imbatrdnirea cauzatid de mediu, existand
informatii limitate despre relatia dintre nivelurile
de vitamina C si deteriorarea generala a pielii.

Prin imbatranire se reduce grosimea stratului
dermic, sunt mai putine fibroblaste si mastocite,
o productie mai micd de colagen si o
vascularizare redusd, mai exact, in timpul
imbatranirii, existd o degradare treptatd a
componentelor extracelulare ale matricei, in
special elastina si colagen (17).

Vitamina C este esentiald pentru biosinteza
de colagen si se crede cd are un efect antiaging.
Tot vitamina C serveste ca si cofactor pentru
prolil si lisil hidroxilazd, enzime cheie care
reticuleaza si stabilizeaza fibrele de colagen. si
sinteza III de colagen. Vitamina C creste expresia
genicd a colagenului si sinteza inhibitorului
tisular al MMP-1, ceea ce scade degradarea
colagenului (18,19,20). S-a demonstrat cd apli-
carea zilnicd a vitaminei C topic in concentratie
de 3% pe o perioadd de patru luni a dus la o
crestere semnificativd a densitdtii papilelor
dermice (21).

Efect antipigmentar. Vitamina C joacd un rol de
agent antipigmentant, prin interactiunea cu ionii
de cupru in situsurile active ale tirozinazei si
inhiba actiunea enzimei tirozinaza - principala
enzimd responsabild pentru conversia tirozinei in
melanind - scdzand astfel formarea melaninei
(22). Vitamina C in concentratie de 25%, aplicata
topic, a determinat o scddere semnificativd a
pigmentarii cauzatd de melasma dupa 16
sdptdmani de tratament, cu toate acestea, efectele
sale clinice pot sa nu fie la fel de eficiente ca si alte
produse de actualitate care contin hidrochinona
(23).

Vitamina C si protectin UV. S-a stabilit ca
vitamina C limiteazd daunele provocate de
expunerea la UV, acest tip de vatdmare este direct
mediat de un proces generator de radicali, iar
protectia este in primul rand legata de activitatea
antioxidantd a vitaminei C. Se pare cd lumina UV
epuizeaza continutul de vitamina C in epiderma.
Vitamina C previne peroxidarea lipidelor in
cheratinocitele cultivate in urma expunerii la UV
si, de asemenea, protejeazd cheratinocitul de
apoptozda si creste supravietuirea celulelor
(24,25,26).
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vascularization, more precisely, during aging,
there is a gradual degradation of the extracellular
components of the matrix, especially elastin and
collagen (17).

Vitamin C is essential for collagen
biosynthesis and is believed to have an anti-aging
effect. Vitamin C also serves as a cofactor for
prolyl and lysyl hydroxylase, key enzymes that
cross-link and stabilize collagen fibers and
collagen synthesis III. Vitamin C increases
collagen gene expression and tissue inhibitor
synthesis of MMP-1, which decreases collagen
degradation (18,19,20). Daily application of
topical vitamin C at a concentration of 3% over a
four-month period has been shown to lead to a
significant increase in the density of dermal
papillae (21).

Anti-pigmentation effect. Vitamin C plays a role
of anti-pigmenting agent, by interacting with
copper ions in the active sites of tyrosinase and
inhibits the action of the tyrosinase enzyme - the
main enzyme responsible for the conversion of
tyrosine into melanin - thus decreasing melanin
formation (22). Topically applied 25% vitamin C
caused a significant decrease in pigmentation
caused by melasma after 16 weeks of treatment,
however, its clinical effects may not be as
effective as other topical products containing
hydroquinone (23).

Vitamin C and UV protection. It has been
established that vitamin C limits the damage
caused by exposure to UV, this type of injury is
directly mediated by a radical-generating
process, and protection is primarily related to the
antioxidant activity of vitamin C. UV light seems
to deplete the vitamin C content in the epidermis.
Vitamin C prevents lipid peroxidation in
keratinocytes grown after exposure to UV and
also protects keratinocytes from apoptosis and
increases cell survival (24,25,26).

There is a synergy between vitamin C and
vitamin E, the combination being particularly
effective against UV radiation; this combination
also decreases the inflammation induced by
excessive UV exposure (27,28). The effectiveness
of topical vitamin C and other nutrients may
depend on the pre-existing condition of the skin.
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Tabel 1. Eficacitatea demonstrata a vitaminei C aplicatd cutanat (29,30,31)

vitaminei C crema inainte de | alergice dupa aplicarea
aplicarea produsului colorant | plasturelui pe pielea
pentru par p-fenilendiamina. | voluntarilor (pe spate).

Descriere Parametri urmdariti Rezultate Animale /| Om
Aplicarea cutanata a Masurarea diferentierii Proliferarea indusd de UVR si |Studiu efectuat la animale
vitaminei C si vitaminei E sub | melanocitelor dupa iradiere. melanogeneza melanocitelor
forma de cremai la soareci, Schimbarea culorii pielii - au fost reduse cu vitamina C
urmatd de iradiere UV. bronzare, inflamatie. si E. Populatia de melanocite
si confluenta au fost reduse
atunci cand vitamina C a fost
prezenta.
Aplicarea cutanatd a Evaluarea vizuala a reactiei Scdderea sau ablatia Studiu efectuat la om

dermatitei si a raspunsul
alergic datorita actiunii
antioxidante locale a
vitaminei C in crema.

Studiu clinic aplicand Masurarea penetrarii prin
vitamina C in lipozomi pe straturile de piele, livrarea de
pielea umana (abdomen), apoi | vitamina C, pierderea Trolox,
expunere la iradiere UV. TNFalpha si Il-1beta.

Nivelurile vitaminei C au Studiu efectuat la om
crescut in epiderma si derma
cu lipozomi. Protectia
impotriva radiatiilor UV a
crescut doar pe lipozomi.

Table. 1. Demonstrated efficacy of

vitamin C applied to the skin (29,30,31)

Description Parameters tracked

Results Animals / humans

Skin application of Vitamin C | Measurement of melanocyte
and Vitamin E cream in mice, | differentiation after

followed by UV irradiation. irradiation. Skin color change
- tanning, inflammation.

UVR-induced proliferation Animal studies
and melanogenesis of
melanocytes were reduced
with vitamin C and E.
Melanocyte population and
confluence were reduced
when vitamin C was present.

Skin application of vitamin C | Visual evaluation of the

Decreased or ablated Human study

human skin (abdomen), then | vitamin C delivery, Trolox
exposure to UV irradiation. loss, TNFalpha and Il-1beta.

cream before applying the allergic reaction after dermatitis and allergic
hair dye product p- applying the patch on the skin | response due to local
phenylenediamine. of the volunteers (on the antioxidant action of vitamin
back). C in cream.
Clinical study applying Measurement of penetration | Vitamin C levels increased in | Human study
vitamin C in liposomes on through the skin layers, the epidermis and dermis

with liposomes. The
protection against UV
radiation increased only on
liposomes.

Existd o sinergie intre vitamina C si vitamina
E, combinatia fiind deosebit de eficienta
impotriva radiatiilor UV; aceastd combinatie
scade, de asemenea, inflamatia indusd de
expunerea excesivda la UV (27,28). Eficacitatea
vitaminei C topice si a altor nutrienti poate
depinde de starea preexistentd a pielii.
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Conclusions

Vitamin C is one of the most powerful
antioxidants. The role of skin applications ranges
from photoprotection and anti-aggregation to
anti-pigmentation. Vitamin C has an excellent
safety profile, and its use in cosmetics is popular.




Concluzii

Vitamina C este unul dintre cei mai puternici
antioxidanti. Rolul aplicatiilor cutanate variaza
de la fotoprotectie si antiagregare pana la
antipigmentare. Vitamina C are un profil de
siguranta excelent, fiind populara utilizarea sa in
produsele cosmetice. Inca sunt limitate studiile
clinice In ceea ce priveste formula cea mai
eficientd pentru aplicarea topicd. Tendinta
actuald este de a gasi formula cea mai stabila si

DermatoVenerol. (Buc.), 64(4): 287-294

Clinical studies are still limited as to the most
effective formula for topical application. The
current trend is to find the most stable and
penetrable formula for skin applications.

penetrabild pentru aplicatiile cutanate.
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