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Role on Antioxidants in Skin Aging
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ABSTRACT:

Nevertheless, effectuality of natural antioxidants in
vivo is a smaller amount documented than their
prooxidant properties in vivo. Plant extracts
wealthy in vitamins, flavonoids, and phenoplast
compounds will induce aerophilic injury by
reacting with varied biomolecules whereas
additionally providing inhibitor properties .Skin
ageing may be a complicated, progressive, time -
dependent deterioration caused by intrinsic and
foreign factors .Skin is provided with associate
degree elaborate inhibitor system that protects it
from aerophilic injury because of intrinsic and
foreign factors .Topical antioxidants area unit on
the market in over the counter skin care
merchandise that clinical signs of photoageing .The
present review summaries scientific literature
relating to potency of topical antioxidants and
significance of antioxidants for combating skin
ageing.

KEYWORDS: Antioxidants ,vitamins, flavonoids,
polyphenols, skin ageing.

l. 1.INTRODUCTION

The skin is that the body’ s largest living
organ, and it protects the body from the
surfaceenvironment by maintaining physiological
state, keeping harmful microbes and chemicals out
,and obstruction daylight [1]The horny layer,
the out most layer of the skin, is aselectively
porous, heterogeneous dermal layer that has
protection againstdryness and environmental harm
whereas holding ample wet to perform.
[2]Impairment in skin barrier perform oft manifests
as altered corneumintegrity, that ends up in a rise
in trans epidermis water loss and a decrease in
skinhydration [3]The term “cosmeceutical” refers

to cosmetics that contain active chemicalshaving
drug-like properties. Cosmeceuticals with healthful
properties have helpful nativeeffects and forestall
chronic skin diseases. [4]They enhance look by
supplynutrients needed for healthy skin. they will
improve skin tone, texture, and radiancewhile
reducing wrinkles. Cosmeceuticals square measure
a speedily increasing set of the natural personal
care trade. though natural ingredients are used for
hundreds of years inskincare, they're changing into
more and more prevailing in trendy formulations
[5] The phrase“natural” refers to a substance that's
derived directly from plants or animal product
andis generated or found in nature [6]The
contribution or facilitating role of daylight toward
premature skin ageing has been mentioned and
debated by dermatologists since the top of the
1800s [7]Age leaves its traces all over, as we tend
to grow old our skin loses its defence against wind,
weather, sun, and  oxygen  deficiency.
Environmental aggressors like UV light-weight
might generate free radicals, the foremost inducers
of premature ageing. Antioxidants act as curative to
skin ageing by conclusion free radicals formation
in skin. So if one is trying to find a secure, natural,
and vital impact on the skin, it's the antioxidants
within which one ought to put their religion. Thus,
the aim of this text was to review importance of
antioxidants in skin ageing and novel drug carriers
for effective inhibitor delivery.[8]

1.  ANTIOXIDANTS

Antioxidants are molecules which will
oxidize themselves before or rather than alternative
molecules. they're compounds or systems which
will move with free radicals and stop a chain
reaction before very important molecules are
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injured [10]. Antioxidants area unit employed in
food, cosmetics, beverages, prescription drugs, and
even the feed trade. they'll be used as health
supplements and active ingredients further as
stabilizers [11].Despite the fact that artificial
antioxidants dominate the market, demand for
natural antioxidants has increased in recent years
and is anticipated to continue [12].

1. NATURAL ANTIOXIDANTS IN
COSMETICS

Natural antioxidants employed in the
cosmetic trade embody numerous substances
andextracts derived froma large vary of plants,
grains, and fruits are capable of reducingoxidative
stress on the skin or protective product
from aerophilous degradation [13]. Factors that
drive the process of skin aging are presented .
Several potential skin targets have been discovered
to interact with ROS (e.g. lipids, DNA, and
proteins) [14]. Thus, once antioxidants area unit
gift in an exceedingly product, they mayserve
multiple functions. the amount of radicals will

increase throughout the initiation section oflipid
oxidization. Molecular gas and carboxylic acid
radicals react throughout the propagationphase,
leading to the formation of hydroperoxide product.
Hydroperoxides area unit unstable and might
degrade to supply radicals, which might accelerate
the propagation reaction.The termination section is
dominated by radical reactions. Antioxidants will
inhibit lipideoxidation by reacting with lipide and
peroxy radicals and changing them to additional
stable,non-radical product [15- 16].Polyphenols
and terpenes area unit the foremost common phyto-
antioxidants; this distinction is predicated on their
relative molecular mass, polarity, and solubility.
Polyphenols have benzol rings with -OH teams
connected. the quantity and position of—OH teams
on the benzene nucleus verify their inhibitor
activity. phenoplast teams influence
macromolecule phosphorylation by inhibiting
supermolecule peroxidation. the foremost thick
polyphenols area unit flavonoids and stilbenes, and
also the most thick terpenes area unit carotenoids,
that act as singlet O quenchers [17].

Table 1. Natural antioxidants

s.no0 | source antioxidants Potential activity Reference
1. Apple Phenolic Inhibitors of | 18,19
compounds sulfotransferases,
influence epigenetic
processes and heritable
changes not encoded in
the DNA sequence, DNA
protection against UV
radiation
2. Baccharis Phenolic Inhibit reactive oxygen | 20
species compounds and nitrogen  species
(RONS), inhibit
carrageenan induced
edema
3. Basil leaves Phenolic Antiacne, antiaging, | 21,22
compounds remove dead skin cells
4. Blueberry Phenolic Enhance polyphenol | 23,24
pomace compounds oxidase activity, potent
antioxidant
5. Cape Phenolic Anticoagulant, 25,26
gooseberry compounds  and | antispasmodic
carotenoids
6. Carrot Carotenoids, Protection from UV- | 27,28
anthocyanins induced lipid
peroxidation, in
treatment of
erythropoietic
protoporphyria
7. Chest nut Polyphenols Moisturizer, in treatment | 29,30
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of  oxidative  stress-
mediated diseases and

photoaging
8. Coffee leaves | Chlorophylls and | Antioxidant, 31,32
carotenoids antimicrobial, antiaging
9. Feijoa Phenolic Antioxidant, 33,34
compounds antimicrobial
10. Ginkgo hiloba | Flavonoids Prevent  UVB-induced | 35,36
leaves photoaging, anti-
inflammatory,
antioxidant, blood
microcirculation
11. Goji berry Phenolic Antioxidant, prevent | 37,38
compounds skin aging,
immunomodulatory
12. Goldenberry Polyphenols Anti-inflammatory, 39
antiallergic
13 Grape Anthocyanins and | Protection from UV | 40,41
phenolic radiation, antioxidant and
compounds antiaging, depigmenting,

anti-inflammatory,
wound healing

14. Green algae Carotenoids and | Prevention of skin aging, | 42,43
phenolic protection from UVR,
compounds inhibition of

melanogenesis, anti-
inflammatory,
antioxidant

15. Green propolis | Phenolic Anti-inflammatory, 44,45
compounds antimicrobial, wound

healing

16. Jussara fruit Phenolic Antioxidant, natural | 46,47
compounds coolant

17. Kumquat peel Phenols and | Antioxidant, anti- | 48,49
flavonoids inflammatory, skin

lightening, suppression
of lipid accumulation

18. Mango Carotenoids Wound healing, prevent | 50,51
skin aging, antioxidant
19. Myrtle Phenolic Treatment of burn injury, | 52,53
compounds, anti-inflammatory,

flavonoids, and | antifungal
anthocyanins
20. Olive Phenolic Antioxidant, anticancer, | 54,55
compounds antiallergic,
antiatherogenic,
antimutagenic effect

21. Papaya seeds Phenolic Antioxidant, insecticidal | 56,57
compounds and repellent,
antibacterial, wound
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healing, anti-
inflammatory and
immunomodulatory
22. Peach fruit Flavonoids  and | Anticancer, antioxidant 58,59
phenolic
compounds
23. Peel of egg | Phenolic Antioxidant, anti- | 60
plant compounds, inflammatory, antiviral
flavonoids, and antimicrobial
tannins, and
anthocyanins
24, Peppermint Phenolic Antioxidant, antiaging 61
compound and
essential oils
25, Pineapple Polyphenols Antimalarial, 62,63
antinociceptive,  and
anti-inflammatory
activities, improve skin
barrier function
26. Pomegranate Phenolic Anti-inflammatory, 64,65
compounds antioxidant,
antimicrobial, promote
hair follicles
27. Propolis Phenolic Wound healing, | 66,67
compounds immunomodulatory,
anti-inflammatory
28. Red Macroalgae Proteins, Prevent skin-aging | 68,69

polyphenols and | processes, promote
polysaccharides | trans epidermal water
loss, simulate sebum
content, and increase
erythema and melanin

production
29. Bananas Phenolic Provide UV protection, | 70,71
compounds and | antimicrobial, wound
flavonoids healing
30. Spent grain Phenolic Antioxidant, skin | 72,73
compounds lightening, anti-
inflammatory
31. Turmeric Phenolic Anti-inflammatory, 74,75
compounds antioxidant, treatment
of psoriasis
32. | Strawberry Anthocyanins Antimicrobial, 76,77
and phenolic | antioxidant, antiaging
compounds
33. | Sweet potato Polyphenols and | Antioxidant,  wound | 78,79
anthocyanins healing, serve as
natural, safe and
effective colorants,
antimicrobial,
antifungal
34. | Tomato Flavonoids and | Antioxidant, protection | 80,81
lycopene from cell damage,
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provide protection
against UV rays,
wound repair

35. Horse radish Phenolic

compounds and

Antimicrobial, 82
antioxidants

flavonoids
36. Withaniasomnifera | Phenolic Antioxidant, skin | 83,84
compounds whitening

IV.  VITAMINS

The consumption and absorption of
vitamins and antioxidants, primarily through diet
and, basically, through the utilization of factory-
made supplements, is important to human health
[85]. it's believed that mistreatment vitamins and
antioxidants in cosmetics on a topical basis will
facilitate to shield from and probably repair the
injury caused by free radicals. Furthermore, some
vitamins is also helpful to the skin thanks to their
effects, such asreduction in pigmentation and
bruising, activation of scleroprotein production,
biological  process refinement, and  anti
inflammatory effects [86].

VITAMIN A

Vitamin A was the first vitamin to be
approved by the Food and Drug Administration as
an anti-wrinkle agent that improves the appearance
of the skin’ s surface and has antiaging properties.
Vitamin A is a fat-soluble substance that belongs to
the retinoid family [87]. Aside from retinol, that
group includes structurally related substances with
retinol-like biological properties. Because the
biological activities of the substances vary, it is
given in retinol equivalents for standardization
[88]. Vitamin A and its derivatives are among the
most effective antiaging agents. Cell apoptosis,
differentiation, and proliferation are all regulated
by retinoids. Retinoids’ anti-wrinkle properties
promote keratinocyte proliferation, strengthen the
protective function of the epidermis, limit trans
epidermal water loss, prevent collagen degradation,
and inhibit metalloproteinase activity
[89,90].Retinoid activity is associated with a high
affinity for nuclear receptors, specifically retinoid
acid receptors and retinoid X receptors. For many
years, vitamin A, its derivatives, and beta-carotene
(pro vitamin A) have been popular cosmetic
additives. Carrots, tomatoes, and other yellow
vegetables are good sources of beta-carotene [91].
Vitamin A is primarily found in animal foods such
as egg yolk and liver. As a precursor to vitamin A,
beta-carotene is a powerful lipid-soluble
antioxidant capable of quenching singlet oxygen—

a highly reactive free radical [92]. Singlet oxygen
can cause DNA damage and is mutagenic. Beta
carotene has been shown to have photoprotective
effects on the skin. It provided protection against
UVA radiation effects in studies on mouse and
guinea-pig skin. Furthermore, both beta-carotene
and vitamin A were discovered to be
photoprotective, as they reduced the amount of
lipid peroxyl radicals in UV-exposed murine skin
[93,94]. However, because beta-carotene is
unstable, other forms of vitamin A are commonly
used in cosmetic formulations. Vitamin A and its
derivatives, particularly retinol, are among the most
effective antiaging agents [95]. Fat-soluble retinol
enters the stratum corneum and (to a lesser extent)
the dermis. It is critical to increase retinol
penetration, thereby broadening its spectrum of
activity, and to control a potential action in
laboratory tests before improving procedure
effectiveness. After entering the keratinocyte,
retinol penetrates its interior and binds to an
appropriate  receptor [96,97]. Retinol-binding
protein receptors in the cytosol have a high affinity
for retinol. Retinoids may influence transcription
and growth factor secretion in the epidermis. They
are responsible for the proliferation of the
epidermis’ living layer, the strengthening of the
epidermis’ protective role, and the reduction in
excessive trans epidermal water loss. Furthermore,
retinoids protect against collagen degradation,
reduce the activity of metalloproteinase, and
promote angiogenesis in the dermal papillary layer.
Retinol loosens the connections between epidermal
cells, allowing keratosis to occur
[98,99]Furthermore, it promotes epidermis turnover
and the proliferation of epidermal cells in the basal
layer and stratum corneum. The proliferation AP-1
transcription factor, which is activated by various
stimuli, growth factors, and cytokines, plays an
important role in keratinocytes. The AP-1 complex,
which includes the c-Jun/c-fos and c-Jun
transcription factor, was increased in retinol-treated
aged human skin. Because retinoids have anti
comedogenic properties, they regulate the shedding
process within sebaceous gland ducts [100]. Most
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importantly, retinoids inhibit the activity of
enzymes involved in lipogenesis as well as

sebocyte differentiation and cellular division
[101].Furthermore, they reduce skin discoloration,
reduce pigmentation by approximately 60%,and

contribute to the proper distribution of melanin in
the skin. Topically applied retinoidsalso influence
melanocyte function, resulting in a regular melanin
distribution in theepidermis [102]. They are
widelyused in various cosmetic formulations

Table 2: Vitamin A used in skincare

acetate  and

S.no | Vitamin A | Functions Applications References
and Its
Derivatives
1. Retinol Inhibits collagenase and | Used in | 103
the expression of MMP, | dyspigmentation,
stimulates GAGS synthesis | dryness, anti-wrinkle
and collagen type 1 treatment
2. Retinoic acid | Reduces inflammation in | Used in treatment of | 104
sebaceous glands, inhibits | psoriasis, chronic
keratosis, stimulates | inflammation of hair
epidermal cell proliferation
3. Retinyl Stimulates epidermal cell | Stabilizes properties in | 105

proliferation, regulation of

wrinkle treatment, acts

palmitate sebum, coverts into | as antioxidant
retinoid acid
4. Retinaldehyde | Stimulates epidermal cell | Works as stabilizer in | 106
proliferation, oxidizes into | treatment of wrinkle
retinoic acid
5. Naphthalene Acts as a strong modulator | Reduces inflammation, | 107
carboxylic for keratinization in hair | acne, excessive keratosis
acid follicles, increases
proliferation, changes
expression of genes and
synthesis of mRNAt
6. Tazarotene Regulates keratinocyte | Used in treatment of | 108
differentiation, psoriasis and  acne,
proliferation, and | works as photoprotection
inflammation from sunlight

VITAMIN B

Vitamin B is a water-soluble nutrient

found in a variety of foods, particularly whole
grains and green leafy vegetables. Panthenol is the
alcohol version of pantothenic acid, which is
known as vitamin B5. It has been used in hair care
products for many years because it acts as a
humectant, increasing the water content and
improving the elasticity of hair. Panthenol is an
effective moisturizer in cosmetics because of its
ability to attract water into the stratum corneum and
soften the skin. Niacinamide belongs to the vitamin
B family [109]. It is produced in the body by the
conversion of nicotinic acid, which has the same
vitamin activity as its amide. Because niacinamide
is involved in cellular energy metabolism, DNA
synthesis regulation, and transcription processes,
various biological effects can be observed after in

vitro and in vivo substitution [110]. Niacinamide is
a potent inhibitor of the nuclear poly (ADP-ribose)
polymerase-1 (PARP-1) that regulates NFB
mediated transcription and is thus critical for the
expression  of  adhesion  molecules and
proinflammatory mediators [111]. The anti-
inflammatory effects of niacinamide are primarily
based on the inhibition of leucocyte chemotaxis,
the release of lysosomal enzymes, and Cosmetics
2021, 8, 106 9 of 24 the transformation of
lymphocytes, rather than on direct vasogenic
effects. By inhibiting keratinocyte factors,
niacinamide prevents the reversible transfer of
melanosomes from melanocytes to Kkeratinocytes.
This distinguishes  niacinamide from  other
“lightening”  substances that directly inhibit
tyrosinase (e.g., arbutin and kojic acid). By
inhibiting  keratinocyte  factors, niacinamide
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prevents the reversible transfer of melanosomes
frommelanocytes to keratinocytes. This
distinguishes niacinamide from other
“lightening”substances  that  directly  inhibit
tyrosinase (e.g., arbutin and kojic acid).
Niacinamide’sphotoprotective effect is based on
both photocarcinogenesis inhibition and
protectionagainst UV-induced immunosuppression
[112,113].

V. POLYPHENOLS

Botanical compounds from a spread of
chemical categories, as well as polyphenols,
monoterpenes, flavonoids, organa sulfides and
indoles, are shown in mouse models to have
antimutagenic and anticarcinogenic properties once
administered locally or orally [114]. Polyphenols
have been extensively studied and square measure
according to own inhibitor and anti inflammatory
properties.  Polyphenolic ~ compounds  square
measure found in numerous plants, as well as tea
leaves, grape seeds, blueberries, almond seeds, and
pomegranate extract [115]. In addition to reducing
the number of ROS in the skin, tea polyphenols
offer photoprotection by counteracting UVB-
induced native and general immunological
disorder. UVR-induced changes within the IL-
10/IL-12 cytokines square measure inhibited by
EGCG. this is often achieved by inhibiting the
infiltration  of  IL-10  secreting CD11b+
macrophages into the irradiated website via
antigen-presenting cells within the skin and
exhausting lymph nodes [116] Turmeric may be a
well-liked spice with medication properties. Its
active ingredients are bisdemethoxycurcumin,
demethoxycurcumin, and  curcumin  [117].
Curcumins cut back inflammation by inhibiting the
NFkB and MAPK communication pathways and
reducing the expression of inducible gas and
COX2. to boot, curcumins inhibit UVB-induced
TNF mRNA expression and cut back matrix
metalloproteinase-1  (MMP-1)  expression in
keratinocytes and fibroblasts [118].

WHAT IS SKIN AGEING ?

Ageing is outlined as a progressive
deterioration of physiological functions in
organisms, eventually leading to senescence and
death.[119]It is a continual time-dependent and
complex development of reduction in size and
range of cells and conjointlyreduction in the rate of
the many organic functions each at cellular and

molecular levels. The signs of ageing embody fine
lines and wrinkles, alterations in skin pigmentation,
and a diluent look of the skin thanks to epidermic
and dermal atrophy.[120]skin care merchandise
containing antioxidants could also be of utmost
profit to beat and proper skin ageing.[121]

TYPES OF SKIN AGEING

Ageing are often divided into 2 categories: Intrinsic
or chronological ageing and outside or premature
ageing.[122]

INTRINSIC AGENTS

Intrinsic ageing could be a natural
incidence within which varied simultaneous
mechanisms occur. Dead skin cells don't shed as
quickly, and turnover of latest skin cells could
decrease slightly. The signs of intrinsic ageing area
unit as follows: Fine wrinkles, skinny and clear
skin, loss of underlying fat resulting in hollow
cheeks and eye sockets, bones shrink faraway from
the skin because of bone loss resulting in lax skin,
inability to sweat sufficiently to cool the skin,
graying hair that eventually turns white, hair loss,
unwanted hair, nail plate thins, and ridges
develop.[123]

EXTRINSIC AGENTS

Extrinsic ageing is caused by exogenous
origin, i.e., smoking, poor nutrition, and star
exposure. These factors are chargeable for
premature ageing of the skin. Loss in tone and
physical property is discovered along side
increased skin fragility, benign lesions (keratoses
and telangiectasis). Histopathology of photoaged
skin is defined by physiological condition,
epidermic atrophy, and distinct alteration in
scleroprotein and elasticfibers .[123]

FACTORS CAUSING SKIN AGEING
Various factors causative to ageing of skin square
measure listed below:[9]

PHOYODAMAGE

Skin ageing caused by sun exposure will
occur even before intrinsic ageing.[124]Changes
that area unit determined due to photo ageing area
unit leathered look with wrinkle formation,
impaired wound healing, look of lesions on the skin
like property and seborrheic keratoses ,cutaneous
horns, carcinoma, pigmentary alterations such as
lentigines and physiological condition, and also the
most prominent feature is physiological condition.
Photo ageing or sun harm results in fine lines and
wrinkles, discoloration, and textural changes.[125]
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HEREDITY

Genetic factors dictate the speed at that
skin ageing method progresses. If one or each of
one’s oldsters had immature skin well into the
adulthood, likelihood is one might inherit same
characteristics[9]

HORMONES

The most dramatic changes in woman’s
look take place around change of life years, once
oestrogen drop causes considerable loss of
albuminoid, that is a crucial supermolecule that
makes up most of the skin’s adjunct structure. As a
result, wrinkles seem and skin hangs loosely.[126]

SMOKING

Chronic smokers have pale, yellowish-
grey skin. Cigarette smoking promotes the
discharge of oxidants .Deep lines generally seem
radially from the higher and lower lips and laterally
from the eyes. there's relative skin thickening
between these wrinkles.[127]Oxidants slow the
production  of  recent  scleroprotein  and
scleroprotein. Smoking also restricts the blood flow
within the cuticle thus skin does not get the amount
of nutrients it has to keep healthy[ 9].

VI. CONCLUSION

We all can truly “ look as youthful as we
feel ” by applying topical antioxidants. Because
indeed formerly- diurnal operation of correct
phrasings of topical antioxidants provides a long-
lasting force in the skin for protection not only
against post UV-  convinced erythema,
hyperpigmentation, photoageing , and skin cancer
but also against other free radical damage. They're
indeed a precious adjunct to frequent sunscreen
operation. This protection over time not only
protects the skin but also reverses the monstrous
appearance of former photodamage by directly
enhancing collagen conflation and elastic towel
form. new medicine delivery systems reviewed
then retain the eventuality to incorporate
antioxidants which will compound their stability
and hence enhance the performance as ornamental
constituents against skin ageing .Topically,
vitamins are effective for treating
hyperpigmentation, secerning keratinocytes,
precluding skin photodamage, and perfecting
dermal — epidermal junction cohesion. Flavonoids
,multi-active constituents set up in numerous
cosmetics, are primarily used for their antioxidant
and soothing parcels. Despite their multifunctional

parcels, flavonoids are underutilized. The ideal of
this study was to bandy the implicit operations of
flavonoids as the main active constituents in
cosmeceuticals. We bandied major implicit
antioxidants from factory sources that can be used
in cosmetics. Although the use of antioxidants is
promising, there are limited clinical trials in
humans examining the part of antioxidants in
precluding skin aging. therefore, farther
experimental data can be explored in the future,
and synergistic goods are recommended for better
efficacity in combination .
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