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Use of Natural Astaxanthin for Eye Health 

Are you interested in Eye Health Management? 
You should know about AstaFactor® 

• Both cataracts and AMD appear to be linked to the cumulative effects of a lifetime
of light-induced oxidation.

• High dietary intake of antioxidant pigments, such as carotenoids, is associated
with reduced risk of both cataracts and age related macular degeneration (AMD).

• The carotenoid ASTAXANTHIN is a powerful antioxidant that can cross the blood-
brain barrier (and can, therefore, reach the eye).

• Astaxanthin cannot be synthesized by the human body and must be obtained from
the diet.

• The natural astaxanthin supplement, AstaFactor, has been shown to be safe when
consumed at the recommended dosage in a human safety study.

• We conclude that natural astaxanthin supplementation (AstaFactor) might be a
practical and beneficial strategy in eye health management.
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Antioxidants and Eye Health 
 

How does oxidation work in diseases of the eye? 

Our eyes are our window on the world. Tragically, there are 30 to 50 million cases of blindness 
worldwide, and a far greater number of people suffering from visual impairment of some kind 
(Jacques 1999). Two of the leading causes of visual impairment and blindness are age-related 
macular degeneration and age-related cataracts (Gerster 1991; Jacques 1999). Both diseases 
appear to be related to light-induced oxidative processes within the eye (Gerster 1989; 
Snodderly 1995; Christen 1999). 

Within the eye, the lens focuses incoming light onto the photosensitive retina, which transmits 
visual signals to the brain. The lens is made mostly of water and protein; the proteins are 
normally arranged such that light may pass through unimpeded. Cataracts are areas of the eye's 
lens that have become cloudy, due to the clumping together of proteins. These cloudy portions 
may grow over time and reduce the amount of light reaching the retina, resulting in blurred 
vision, and potentially leading to blindness. Although cataracts may be congenital, or brought on 
by diabetes, steroid use, or trauma, most are related to aging. Vision loss due to cataract is 
usually treatable only by surgical removal of the cataract. 

The central area of the retina is known as the macula lutea ("yellow spot"). In the middle of the 
macula lies the fovea, the part of the retina which has the highest density of photoreceptors, 
hence gives us the highest visual acuity. Although retinal damage can result from injury (such as 
from staring at the sun), the slow degradation with age of the macular area of the retina, a 
condition known as age-related macular degeneration or AMD, is a leading cause of blindness 
(Gerster 1991; Seddon et al. 1994; Snodderly 1995). No treatment is available for most patients 
(Hampton and Nelsen 1992). 

Both cataracts and AMD appear to be linked to the cumulative effects of a lifetime of light-
induced oxidation. Both the lens and the retina are exposed continually to light (particularly blue 
light) and oxygen, which can work together to produce oxygen free radicals. In cataract 
formation, free radicals appear to impair the lens crystalline proteins, causing them to clump, 
and also damage proteolytic enzymes that would normally remove the damaged proteins 
(Gerster 1989). In the retina, with its high levels of oxygen and polyunsaturated fatty acids, 
peroxidation of membranes likely leads to the death of photoreceptor cells (Gerster 1991). It is 
therefore not surprising that factors known to be related to oxidation (cigarette smoking, 
cardiovascular disease, exposure to sunlight, low ocular melanin content) have been shown in 
epidemiological studies to be related to an elevated risk for AMD (Snodderly 1995; Snow and 
Seddon 1999). 

The human body uses natural defenses against oxidation of these eye tissues, including the 
antioxidant enzymes glutathione peroxidase, superoxide dismutase, and catalase, as well as the 
antioxidant vitamins E and C, and the pigment melanin (Gerster 1991). Of particular significance 
may be the carotenoid pigments lutein and zeaxanthin, which are concentrated in the macula 
and give it its yellow color (Bone et al. 1985).  

These pigments are known to absorb blue light and have the potential to quench singlet oxygen 
(Landrum et al. 1999). Epidemiological studies have shown that a high dietary intake of 
carotenoids, specifically lutein and zeaxanthin (from spinach, kale, and other leafy green 
vegetables), is associated with a reduced risk for both nuclear cataracts and AMD (Seddon et al. 
1994; Lyle et al. 1999). 
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 It has also been shown experimentally that regular consumption of lutein supplements can 
increase the macular pigment density in the eye, which may potentially reduce the risk for later 
development of AMD (Landrum et al. 1997). However, little is known about the potential 
unwanted interactions of carotenoids in the eye when taken in high-dose supplemental form, 
thus supplementation should be approached with some caution (Snodderly 1995). 

Astaxanthin as a photoprotectant 

What is astaxanthin? 

Astaxanthin is the main carotenoid pigment found in aquatic animals and is in many of our 
favorite sea foods such as salmon, trout, red sea bream, shrimp, lobster and fish eggs. The 
Chlorophyte alga Haematococcus pluvialis is believed to accumulate the highest levels of 
astaxanthin in nature.  

Astaxanthin is closely related to other well-known carotenoids such as β-carotene, zeaxanthin 
and lutein. This explains why they share many of the metabolic and physiological functions 
attributed to carotenoids in general. Astaxanthin cannot be synthesized by mammals (e.g., 
humans) and must be provided in the diet. 

Exposure of lipids and tissues to light, especially UV-light, can lead to production of singlet 
oxygen and free radicals and photo-oxidative damage of these lipids and tissues [7]. 
Carotenoids seem to have an important role in nature in protecting tissues against UV-light 
mediated photo-oxidation and are often found in tissues directly exposed to sunlight. Astaxanthin 

can be significantly more effective than β-carotene and lutein at preventing UV-light photo 
oxidation of lipids [14]. Oxidative damage to the eye and skin by UV light has been widely 
documented [7] and thus the unique UV protection properties of astaxanthin can be very 
important for eye and skin health. 

The structure of astaxanthin is very close to that of lutein and zeaxanthin, yet it has 
demonstrated a stronger antioxidant activity and UV-light protection effect [14]. Astaxanthin has 
not been isolated in the human eye. However, an animal study [19] demonstrated that 
astaxanthin is capable of crossing the blood-brain barrier and, like lutein, will deposit in the retina 
of mammals and that the retinal photoreceptors of rats fed astaxanthin were less damaged by a 
UV-light injury and recovered faster than animals fed no astaxanthin. Therefore, it can be 
inferred that deposition of astaxanthin in the eye could provide superior protection against UV 
light and oxidation of retinal tissues pointing to the potential of astaxanthin for eye health 
maintenance. 

Safety of Haematococcus natural astaxanthin 

A recent study was designed specifically to examine the effects by dietary astaxanthin on the 
health of humans [63]. In this study, 33 healthy adult volunteers were given natural astaxanthin 
supplementation over a period of 29 days. Each subject consumed daily either 3.85 mg 
astaxanthin (low dose) or 19.25 mg astaxanthin (high dose). Volunteers underwent a complete 
medical examination before, during, and at the end of the study and no ill effects or toxicity from 
ingestion of the astaxanthin supplement were observed. Other studies (reviewed [63])support 
the conclusion that Haematococcus astaxanthin does not appear to possess any health risks at 
the tested dosages. 

Conclusion 

Based on recently published literature we conclude that Haematococcus natural astaxanthin 
supplementation might be a practical and beneficial strategy in eye health management. 
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