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Who Guards the First Barrier of
Defense?
Astaxanthin is a marine carotenoid found in fish and crustaceans as
well as in plants, microalgae, and bacteria. This comprehensive
research review on astaxanthin examines a broad array of studies
that reveal its nutritional benefits and unusual molecular makeup,
which confer protection on intracellular components. It highlights
astaxanthin as an immune response modulator, antioxidant, and
agent of DNA and tissue repair.
...

Stress takes a variety of chemical and physical forms and impacts health at every level, from cells and
their nuclei and mitochondria to tissues and organs. In the 21st century, humans face an unprecedented
combination of environmental, social, metabolic, and oxidative stressors, and immunity may be impaired
by the need to address conflicting concerns simultaneously.

Our skin and its innate immune defenses act as a primary barrier for screening out potential health threats
such as microbes, antigens, chemicals, and adverse environmental conditions. At a deeper level, the
walls of cells and of mitochondria act as skin-like protectors for these vital structures. This is where
astaxanthin displays its ingenuity as a uniquely qualified bodyguard, having optimal physical dimensions
and chemical attributes for reinforcing cellular structures.

In this article, researchers note that astaxanthin has demonstrated considerable efficacy in countering
immune and oxidative challenges. In marine life, astaxanthin ameliorates stress tolerance, protection from
ultraviolet (UV) light, reproduction, and immune function, and studies have elucidated by which
astaxanthin benefits the stress and immune responses.
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In healthy female study participants given 2 or 8 mg astaxanthin orally per day:

“After eight weeks of supplementation, astaxanthin enhanced both
cell-mediated and humoral immune responses, including T cell and B cell
lymphocyte proliferation, NK cell cytotoxic activity; levels of
8-hydroxy-2’-deoxyguanosine (8-OHdG, a DNA damage biomarker) were
dramatically lower in the group fed higher doses of astaxanthin.”

Summary of Findings

While astaxanthin shows greater bioavailability than β-carotene, lutein, or zeaxanthin, it is not a
pro-vitamin A carotenoid. Yet its molecule possesses polar active sites and central conjugated
bonds that can neutralize highly reactive pro-oxidants while also improving astaxanthin’s
absorption and utilization.

In clinical and preclinical investigations, the following has been found:
● In clinical study, healthy humans showed significant benefits for both innate and acquired

immunity
● In women exposed to UV light, oral astaxanthin improved measures of skin integrity
● Astaxanthin heightens cell membrane integrity and protects the function and redox

status of mitochondria
● In cells damaged by UV radiation, astaxanthin improved DNA repair capacity while

minimizing UV-related injury
● In preclinical research, astaxanthin increased activities of NK cells and T cells along with

production of interferon and antibodies
● Within the protective barrier of the skin, astaxanthin modulates the activity of antioxidant

enzymes in the Nrf2 response system, including glutathione peroxidase, SOD, catalase,
and others

● Astaxanthin limits UV-induced production of reactive species and cytokines in skin
● In immune-triggered lymphocytes, astaxanthin enhances immunoglobulin production
● In animals, astaxanthin has been shown to improve cell-mediated and humoral immune

responses
● In other clinical trials, oral astaxanthin supplementation supported healthy skin

appearance, elasticity, and comfort

CONCLUSION

Astaxanthin displays an impressive portfolio of protective activities that are
valuable for immune function and stress resilience. Astaxanthin is especially
well suited for aiding immune balance through its metabolic and genetic
influences on the mediators of immunity.
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