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Introduction
This paper explains the role antioxidants play in skin aging, as well as details several different antioxidants

Conclusions

Much of the damage induced on skin is through ultraviolent (UV) light, which generates reactive oxygen species (ROS). These ROS
devolve into different types of ROS that affect proteins and lipids within cells, throwing off signaling within the skin cells
(keratinocytes). Antioxidants neutralize these ROS by donating electrons without becoming ROS, themselves.

Different types of ROS can impact the skin cells differently - some will darken skin, while others will lighten it, depending on their
impact on melanocytes (skin darkening cells).

UV also increases collagen breakdown and decreases its synthesis.

Amendments

This review was written by a person who is working at a cosmetics company - there may be a conflict of interest there; however, the
review did go through the peer review process and is published in a reputable scientific journal. Also, note that this review provides
no primary data - only references to other publications.
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Reactive Oxygen Species (ROS) are split into two groups: 1. Oxygen missing an electron (so it
searches for another electron to take away for itself) and 2. Oxygen with the proper electron number,
but they are misplaced.
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Ultraviolet (UV) light damages various components of the cell, like mitochondria and
chromophores (which are molecules that give skin color - like melanin).

~

. The UV light causes the loss of electrons, creating different reactive oxygen species (ex. %0z)
which continue to form other versions of reactive oxygen species (ROS).

©

Without antioxidants, reactive oxygen species keep pulling electrons from nearby molecules
and forming other reactive oxygen species - specifically leading to proteins have electrons
pulled from them and fats/lipids having electrons pulled from them. This leads to protein
carbonylation and lipid peroxidation, less useful forms of the original molecules and can lead to
aberrant signaling within the cell. With antioxidants, these reactive oxygen species are
neutralized.

Erythema: Reddening of the skin.

Stratum Corneum is another term for the epidermis, of the outside layer of skin. Oxidized proteins and
lipids increase in the epidermis with UV exposure or winter (cold?).

Sebaceous Gland: A gland near the hair follicle in skin that releases oils to lubricate the skin and hair.
Ultraviolet light (V) stimulates the sebaceous gland to release more oil- this can induce an
inflammatory process as acne forms or bacteria infiltrate, causing more ROS generation.
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5. Effects of antioxidants on the skin and skin cells {Fig. 2)

Melanogenesis

There can be an imbalance of different ROS types that can cause differences in reactions in the skin. Too
much of one or too much of another can either increase the darkness or lightness of skin. This is caused,
because melanocytes at the bottom layer of skin (made up of keratinocytes) produce melanosomes
that produce melanin) and these melanin producing organelles (melanosomes) are released
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ROS have an estabiished rolke in UV-induced shin aging.
characterized by wrinkles. In general. wriskles are created By
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decreased by accelerated beeakdown and colages synthesis Is
reduced.
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epidemal growh Gctor secepeor by ROS-dependent inactivation
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and evalyaed for (hwic poeential as peo-ascinbic s derivatives.

from the melanacyte to the keratinocytes. Melanin is a polymer (several amino acids/molecules stuck
together) that darkens the cell (therefor darkening skin, overall). See Image.

Ascorbic Acid

This is Vitamin C. Innately, it gives up electrons, like other antioxidants and eliminates reactive oxygen
species (ROS). However, it also plays a crucial function in hydroxylase reactions of collagen- meaning, it
plays a role in increasing the stability of collagen fibers, thereby making them more heat resistant. It also
reduces pigmentation by inhibiting a step in the formation of melanin- creating lighter skin. It is
reported to help with dark circles around the eyes which are due to poor blood flow (it increases Nitric
Oxide production). Pure forms of ascorbic acid are not easily absorbed by the skin, so modified versions
have been synthesized for better absorption.
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Dermal Matrix
Reactive Oxygen Species (ROS) induce collagen damage in the skin extracellular matrix that gives skin
structure. Not only that, it reduces collagen synthesis and enhances the expression of

inases (MMP) from fi (skin support cells), leading to further breakdown of the

collagen.
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Polyphenals are a group of chemical malecules
by

5.3, Carasenaids

Carctenaids are arganic pigments that are naturally peoduced
by plants, algae, some types of fungus, and some s
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Tocopherols (Vitamin E)
This s Vitamin E. It stimulates the synthesis of an endogenous (selfcreated) antioxidant known as
glutathione. Vitamin E decreases the UV-A sti increase in i in-8 (a pro-i

It decreases {breaks down collagen) gene transcrption and is thought to
potentially decrease metalloproteinases (MMPs) that degrade collagen, as well It also, like Vitamin C,
suppresses darkening of the skin (melanogenesis: darkening of skin).
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