
Clinical
Summary
Giannaccare G, Pellegrini M, Senni C, et al. Mar Drugs 2020;18:239.

Astaxanthin Can Help Protect
Ocular Structures and Visual
Function
This 2020 review of preclinical and clinical research into the effects of
astaxanthin on eye health found that supplementation with this marine nutrient
shows benefits for the retina, cornea, lens, conjunctiva, macula, and ocular
vasculature. The authors concluded that astaxanthin’s unique molecular
configuration contributes significantly to these results.

The eye is one of the most oxidatively stressed parts of the body, and the retina is our most
metabolically active tissue. The retina has a constantly high need for oxygen and energy, yet
depends on miniscule, delicate blood vessels to deliver nourishment. The eye receives light and
translates it into nerve impulses, yet virtually all of its specialized structures are highly
susceptible to damage from light exposure. Eyes’ nutritional and energetic demands also cause
them to be hypersensitive to high blood pressure, hyperglycemia, and increased ocular
pressure—each of which may relate strongly to lifestyle inputs.

Astaxanthin is a xanthophyll, an oxygenated non-vitamin A carotenoid that is formed by
microalgae and phytoplankton species like Haematococcus pluvialis and Chlorella zofingiensis.
These marine plants are consumed by fish and shellfish such as shrimp, crayfish, salmon, crab,
and lobster, and the astaxanthin they consume confers bright pink coloration to their flesh and
shells.

Astaxanthin is composed of two carbon rings bridged by a conjugated 18-carbon chain, with
each of these structures possessing multiple active groups. This complex and stereochemically
dynamic molecular shape gives astaxanthin a broad range of lipophilic as well as hydrophilic
properties, along with the optimal length for spanning cell membranes. As a result, astaxanthin
can absorb and help neutralize reactive species originating either inside or outside cells—an
extraordinary protective capacity that is rare among antioxidants.
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According to the authors:

“Currently, 95% of astaxanthin available in world market[s] is produced
synthetically using petrochemicals due to cost-efficiency for mass
production.”

Review Summary

● After examining dozens of recent clinical trials and experiments using astaxanthin, the
authors note the following:

● In one cited clinical trial, astaxanthin supplementation improved both humoral and
cell-mediated immune responses in healthy young women.

● In another clinical study, healthy adults given either 4 or 12 mg of astaxanthin daily for 28
days experienced improvements in visual acuity and visual accommodation function.

● In animal studies, astaxanthin showed beneficial effects on enzymes and inflammatory
mediators implicated in retinal dysfunction, and in preclinical research, astaxanthin
improved the microbicidal and phagocytic functions of neutrophils.

● Astaxanthin neutralizes an unusually broad variety of polar and non-polar reactive
species to prevent chain reactions that can disrupt cell membranes.

● Astaxanthin’s protective actions appear to spare crucial endogenous antioxidants within
the eye, most notably glutathione.

● In clinical studies, astaxanthin supplementation has ameliorated eyestrain related to
prolonged exposure to light from electronic devices.

● Preclinical study results suggest that astaxanthin may help stabilize retinal pigment
epithelial cells and retinal ganglion cells. Damage to these highly specialized cells
contributes to macular degeneration, retinal disease, and other serious eye conditions.

● Astaxanthin scavenges reactive oxygen species on both inner and outer surfaces of
bilipid layers and membranes, unlike most antioxidants that can function at only one
surface.

● Under various experimental conditions, astaxanthin has been seen to improve levels of
biomarkers of oxidative stress, cell and DNA damage, and inflammation. These include
advanced glycation end products (AGEs), interleukin-6, tumor necrosis factor,
8-hydroxy-2-deoxyguanosine, malondialdehyde, isoprostanes, and vascular growth and
adhesion factors that can interfere with blood flow and vision.

These researchers present evidence for scenarios in which cortisol dysregulation may trigger or
contribute to disease. They propose that interactions among stress-response systems may also
result in a cascade of mutually reinforcing effects that impact long-term health, and introduce the
term “stress-related circadian dysregulation” for encompassing these possibilities.
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NUTRITION CONCLUSION

Astaxanthin’s unusual biochemical characteristics make it especially well
suited to mitigating environmental and lifestyle-related stresses that can
impact vision. Higher intakes may help maintain the integrity of the
hard-working and irreplaceable microstructures of the eye.
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