A K Miracle

for Skin Health

by Dr. Wade Cheng and David Rosprim

cientists long ago discovered a class of naturally occur-
ring organic pigments called carotenoids that are
crucial for human health. Alpha-, beta- and gamma-
carotene are the most popular carotenocids which are
converted to vitamin A in the human body. Recently
one of the carotenocids called astaxanthin has brought increased
attention as a “super nutrient” for human body and skin health.
Astaxanthin is a dark red powder which is inseluble in water
but soluble in fat and some organic solvents. This carofenoid is
found in microalgae. yeast, salmon, frout, krill, shrimp, crayfish,
crustaceans ‘and: some wild berries. Its best natural source is
the microalgae known as Haematococcus pluvialis. It can be
produced synthetically and all commercial astaxanthin used as
feed supplements in aguaculture are synthetic. There are three
sterecisomers of astaxanthin (35,3'S; 3R.3'S; and 3R,3'R). The natu-
ral astaxanthin contains only 35.3'S and synthetic astaxanthin
contains all three sterecisomers. However, the research and stud-
ies indicate that natural astaxanthin is substantially more effec-
five than the synthetic one due fo biocompatibilify.'2




The astaxanthin molecule is similar to beta-carotene but
cannot be converted to vitamin A (retincl) in the human body
and is not an essential vitamin. There is no deficiency of astax-
anthn, It is safe for intake and there is no toxicity or adverse
symptom found with high intake dosage.

The clinical studies have revealed that the intake of
astaxanthin has a number of health benefits such as increasing
strength and endurance, fighting against diabetes complica-
tion, protecting eyes from cataracts and glaucoma, reducing
risk of cardiovascular disease, preventing cancers, and assist-
ing in neurodegenerative conditions such as age-related
macular degeneration (AMD), Alzheimers and Parkinson's.
Furthermore, scientific studies have disclosed that astaxanthin
is beneficial for skin health in several aspects.
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The astaxanthin molecular structure is shown in Figure 1.
There is a long, double-bonded polyene chain with two six-
membered ring end groups in astaxanthin. In chemistry, a
carbon double bond (C=C) is easy to break and release an
electron for antioxidation. Vitamin C has one C=C and vitamin
E has three C=C. Astaxanthin has nine C=C in a long aliphatic
hydracarbon chain (polyene) with two additional C=C in two
end rings. This unique molecular structure gives it supe-
rior antioxidant capacity. Different from regular antioxidants,
astaxanthin entraps free radicals by incorporating them to its
long polyene chain rather than donating electrons. This is a
more effective mechanism than electron donation.

DRCA is acranym for Oxygen Rodical Absorbance Capocity. It is o method
of measuring antioxidant copocities in biological samples in vitro .
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Figure 3. Astaxanthin Super Protection for Cell Membrane

University studies show that astaxanthin is up to 1000
times more effective than vitamin C, 500 times more effec-
tive than vitamin E and 10 times more effective than beta-
carotene, Oxygen radical absorbance capacity (ORCA) values
of antioxidants are shown in Figure 2.2 Astaxanthin has also
been found to enhance the antioxidant actions of vitamin E
and C due to possible synergistic effect.
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The lipid soluble {lipophilic) nature of astaxanthin allows
it to efficiently penetrate into the cell membrane. Further-
more, the keto (C=Q) and hydroxyl group (OH) attached to
the ring makes the two end groups hydrophilic (water loving)
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Figure 4. Astaxanthin's Cell Protection Ability Comparison
with Other Antioxidants

so that astaxanthin is specifically oriented into a hydrophilic
and hydrophobic position in the cell membrane as shown in
Figure 3. This unique orientation allows astaxanthin to quench
reactive oxygen species (ROS - singlet oxygen, superoxides,
hydroxyl radicals) more effectively against lipid peroxidation.
In addition, the bridge like structure Increases rigidity and
mechanical strength of the cell membrane and acts as an
excellent stabilizer. Astaxanthin's cell protection ability com-
pared to other antioxidants is shown in Figure 4.3
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Obviously, astaxanthin provides superior protection for the cell mem-
brane and the mitachondria membrane within the cell as well.
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Similar to vitamin C, astaxanthin does not shield or adsorb UV light but
has good photo-protective benefit. Experiments show that the skin gets
considerably less damage if it is pre-treated with astaxanthin before sun
exposure.? Furthermore, the skin recovers quickly from sun damage after
topical application of astaxanthin.

Fibroblasts are skin cells that act as a skin defense system, providing
antioxidant enzymes such as superoxide dismutase (SCD) and catalase
(CAT). When skin is exposed to sunlight, ROS formation and its build-up
occurs. Astaxanthin can protect and enhance the ability of the fibroblasts
to reduce the formation of ROS and also scavenge ROS after its formation.

Sunburn is the formation of erythema (redness and swelling) - an inflam-
matory process. Due to potent anti-inflammatory properties of astaxanthin,
it can help protect the skin from developing sunbum or to soath a sunburn
after its formation.
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Figure 5. Astaxanthin's Body istribution Diagram



Therefore, astaxanthin provides
excellent sun protection within the skin
as an internal sunscreen. It should be
clearly understoad that astaxanthin pro-
vides secondary or complementary sun
protection instead of a substitute for
traditional sunscreens. It will be greatly
beneficial to use topical astaxanthin
together with an external sunscreen for
better sun protection. It is recommend-
ed to apply a concentrated vitamin C
serum with astaxanthin onto the skin
and then apply an adequate facial sun
block for a dual and much more effec-
tive sun protection.

Aitagouithin +bas Mubliple
Chiw B

Astaxanthin helps to stimulate con-
tinuous production of collagen in the
skin which is responsible in maintain-
ing skin tone elasticity and firmness,
Astaxanthin can inhibit melanogenesis
or reduce melanin preduction (about 40
percent) diminishing age spots, freck-
les, and dark eye circles gradually.s# Its
effect is superior to vitamin C. Topical
astaxanthin may act as an effective skin
whitening agent, which is a tremen-
dously popular trend in Asia.

There have been a number of stud-
ies about astaxanthin's skin benefits
using oral supplement, topical applica-
tion or the combination. These studies
have shown a substantial improvement
(between 35 to 59 percent) in wrinkle
reduction, skin smoothness, skin mois-
turization and elasticity over a period
of two to 12 weeks.” &7 Astaxanthin is
definitely a new potential and promis-
ing skin anti-aging nutrient.

The human body does not produce
astaxanthin and it must be obtained
via food intake such as lobster, salmon,
shrimp; et cetera. After ingestion, astax-
anthin binds with lipoprotein for trans-

port via body blood system. Compared
with water soluble vitamin C, lipid-solu-
ble astaxanthin has better body absorp-
tion and lower body deletion rate.
However, astaxanthin's body absorption
is limited and large dosages of astax-
anthin may not increase it in the body
significantly in comparison with typical
daily intake of two to four milligrams.
Presumably the amount of astaxanthin
to reach skin by oral intake would be
limited (shown in Figure 5).

Although oral intake of astaxanthin
has shown good skin benefits, however,
topical application can provide a tar-
geted and more efficient supply to the
skin for better skin benefits,

Due to astaxanthin's dark red color,
a topical product formulation would
show an undesirable red or orange color
unless its concentration is very low. This
is a cosmetic drawback limiting the con-
centration level of astaxanthin in skin
care products. Currently there are a few
topical astaxanthin products with very
low concentration available on the mar-
ket. In general, these products deliver
astaxanthin topically to the skin and
are very useful for skin health. However
the actual performance depends upon
the concentration of astaxanthin and
its state-of-the-art formulation. More
research and development are needed
to increase product performance and

December 2012 | DERMASCOPE

& (Collagene
ampoules
B
VAl onic acit
WAnkle filler

&1



overcome undesirable coloration. Topical application of astax-
anthin offers multiple skin benefits and provides a new dimen-
sion for anti-aging technology. [5]
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