‘ SUPEROXIDE DISMUTASE (SOD)

SUPEROXIDE DISMUTASE (SOD) IN THE HUMAN BODY
Superoxide dismutase or SOD is one of four intrinsic
enzymatic antioxidants that have evolved naturally to
lessen damage from free radicals. In addition to
superoxide dismutase (SOD), the other molecules in this
group of enzymatic antioxidants are catalase (CAT),
glutathione peroxidase (GPx), and glutathione reductase
(GR). This group of antioxidants is unique from other
antioxidants that are classed as non-enzymatic.

The production of free radicals occurs as a consequence
of breathing air and using oxygen to burn cellular fuel
for energy production. During this process, more free
radicals are created than are used for tissue energy
requirements. These extra radical molecules damage
surrounding tissue and cause gradual physiologic
decline over many years, resulting in visible aging. In
addition to the metabolic origin of free radicals, skin
experiences huge amounts of oxidative stress via solar
exposure. Topical and/or ingested dietary antioxidants
may assist in protection from free radical damage. To
also assist with the neutralization of reactive oxygen
species within cells, biologic systems have developed an
enzymatic antioxidant system consisting of the four
molecules listed above — SOD, CAT, GPx and GR.

The term “enzymatic” antioxidant refers to the fact that
SOD, CAT, GPx and GR are enzymes. Since they are
enzymes, these molecules are not consumed in chemical
reactions. Even though they are required for the
neutralization of reactive oxygen species (ROS) in
specific chemical reactions, they themselves are not used
up in the process. Thus, even after a chemical reaction
involving one of them occurs, the antioxidant remains
intact and is able to again participate in a free radical
neutralization reaction. In contrast, the “non-enzymatic”
antioxidants such as vitamin C are consumed while
acting as antioxidants. Only tiny amounts of the four
enzymatic antioxidants are required in these reactions
compared to the larger amounts of non-enzymatic
antioxidants required to absorb ROS.

THE IMPORTANCE OF SOD IN AGING

Studies with Drosophila melanogaster (fruit flies) have
shown that increasing SOD levels can improve aging.
When the genetic characteristics of fruit flies were

manipulated to increase SOD expresion, the flies showed
a mean lifespan increase of up to 40%.

Caloric restriction is a technique verified to cause
average lifespan increases in many organisms, including
rodents, yeasts, fruit flies, worms and primates. With
caloric restriction/energy restriction (ER), calories are
decreased by 30% to 50% while maintaining nutrient
density. Caloric restriction is also strongly suggested to
increase average human lifespan, although, due to the
long human lifespan, studies have not been conducted
for an extensive enough time frame. Animal groups with
caloric restriction have greater gene expression of SOD
than other groups of organisms. Mean lifespan has been
increased 16% with caloric restriction/energy restriction.

Eating a healthy diet also improves parameters of
oxidative stress and can improve health span. For
example, apples contain large amounts of polyphenols,
known to neutralize free radicals. Supplementing the
diet with apple polyphenols increases the lifespan of
fruit flies by 10% via upregulating the genes coding for
enzymatic antioxidants like superoxide dismutase -
including SOD1, SOD2, and CAT. Blueberry extract,
soybean isoflavones, and black rice anthocyanins have
also been studied and shown similar effects. Scientific
evaluations show that many natural antioxidants and
functional foods like apple, blueberry, soybean, green
tea, black tea, and black rice possess high antioxidant
activity, upregulate SOD genes, increase the amount of
SOD produced by the organism, and could play an
important role in delaying aging.

USING SUPEROXIDE DISMUTASE (SOD) IN COSMECEUTICALS
Previously, superoxide dismutase (SOD) could only be
injected IV (intravenously) because absorption was
not possible orally or topically. Then SOD became
available in an oral form that could be absorbed
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through the gastrointestinal tract if specially
combined with particular proteins. Superoxide
dismutase can now be incorporated into cosmeceuticals
and is available in a unique topical form which can
be absorbed through the skin.

Studies on the topical form of superoxide dismutase used
in INNOVATIVE SKINCARE® products prove that it is
absorbed into the skin and reduces free radical
damage/oxidative stress. This SOD protects against
lipid peroxidation in delicate skin cell membranes,
neutralizes the superoxide radical, protects against
damaging environmental conditions, guards
against pollution, combats photoaging, and
reduces UV-induced erythema while enhancing
protective effects of sun care products. Unlike
non-enzymatic antioxidants that are destroyed
during redox activity, this ingredient remains active
after electron donation and is able to continue on
with skin defense.

Essential enzymes

Catalase Complete defense system

Glutathione
peroxidase (GPx)

Glutathione, CoQ 10 Classical

antioxidants

Play a buffering role
But are rapidly
saturated

Carotenoids, Vitamin E

Flavonoids, Vitamin A, C

Trace elements, Proteins

The pyramid above explains the high antioxidant protection
afforded by SOD compared to other antioxidants.

In studies using INNOVATIVE SKINCARE"s, SOD, cell
products known to be associated with free radical
damage and/or protection from oxidative stress
were measured in situations of oxidative stress.
Improvements were shown in these parameters,
including lactic dehydrogenase (LDH),
malonyldialdehyde (MDA), and prostaglandin E2
(PGE2). The topical SOD used in INNOVATIVE SKINCARE®
products completely prevents the formation of
PGE2 in the arachidonic acid cascade. PGE2 has
been implicated in all types of pro-inflammatory
processes ranging from sunburn to skin cancer
development. This topical SOD decreases MDA
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formation and protects cell membranes more
effectively than the more commonly used
non-enzymatic antioxidants.

It is well known that excess free radical formation
is associated with solar damage, environmental
stresses and aging. Furthermore, ongoing oxidative
stress and its resultant inflammatory up-regulation
are associated with even further downstream tissue
injury. The proven reduction of inflammatory
markers and oxidative parameters illustrates the
benefits to the skin of this unique form of topical
SOD.

REFERENCES

Suhong X, Andrew D, Chisholm R. C. elegans epidermal wounding
induces a mitochondrial ROS burst that promotes wound
repair. Dev Cell. 2014 Oct 13;31(1):48-60.

Peng C, Wang X, Chen J, Jiao R, Wang L, Li YM, Zuo Y, Liu Y, Lei L,
Ma KY, Huang Y, Chen ZY. Biology of ageing and role of
dietary antioxidants. Biomed Res Int. 2014;2014:831841.
epub 2014 Apr 3.

Leto DF, Jackson TA. Peroxomanganese complexes as an aid to
understanding redox-active manganese enzymes. J Biol Inorg
Chem. 2014 Jan;19(1):1-5.

Rashid K, Sinha K, Sil PC. An update on oxidative stress-mediated
organ pathophysiology. Food Chem Toxicol. 2013
Dec;62:584-600.

Abreu IA, Cabelli DE. Superoxide dismutases — a review of the
metal-associated mechanistic variations. Biochim Biophys
Acta. 2010 Feb;1804(2):263-74.

Valko M, Leibfritz D, Moncol J, Cronin MT, Mazur M, Telser J. Free
radicals and antioxidants in normal physiological functions
and human disease. Int J Biochem Cell Biol. 2007;39(1):44-84.
Epub 2006 Aug 4.

DeHaven C. Aging gracefully — superoxide dismutase. Healthy
Aging. 2006 Mar-Apr;73-4.

Droge W. Free radicals in the physiological control of cell function.
Physiol Rev. 2002 Jan;82(1):47-95.

Preece NE, et al. The induction of autoxidative tissue damage by
iron nirilotriacetate in rats and mice. Toxicol Appl Pharmacol.
1988;93:89-100.

Dirit R, et al. Studies on the role of reactive oxygen species in
mediating lipid peroxide formation in epidermal microsomes
of rat skin. J Invest Dermatol. 1983;81:369-75.

Tappel AL. Measurement of and protection from in vivo lipid
peroxidation. In Free Radicals in Biology, Vol IV. Pryor WA (ed).
1980;Academic Press:New York.

Placer Z, et al. Estimation of product of lipid peroxidation
(malondialdehyde) in biochemical systems. Anal Biochem.
1966;10:359-64.

All materials contained on this document are protected by United States copyright law. You may not modify, remove, delete, publish, transmit, reproduce or in any way exploit the content of this document, in whole or in part

© 2015 Science of Skincare™, LLC. All rights reserved

INS.0122.50D.1510



