
Astaxanthin for Immune System Support 
 
 There has been some promising research on the effects of Natural Astaxanthin in 
enhancing immunity.  A series of studies were conducted during the 1990’s by Dr. 
Jyonouchi and various associates, first at the University of South Florida and later at the 
University of Minnesota’s School of Medicine.  The first study was in-vitro work on 
mouse and sheep blood, in which Astaxanthin was shown to have an immunomodulating 
effect as compared to beta carotene.  “These results indicate that immunomodulating 
actions of carotenoids are not necessarily related to pro-vitamin A activity, because 
astaxanthin, which does not have pro-vitamin A activity, showed more significant 
effects” (Jyonouchi, et al, 1991).  A follow up study in 1993 examined the mechanism of 
action for Astaxanthin’s immunomodulating effects, and found it is related to 
enhancement of antibody production to T-cell dependent antigen (Jyonouchi, et al, 1993).   

The following year, Dr. Jyonouchi went one step further by examining these in-
vitro effects in live mice, and compared the effects of Astaxanthin this time with both 
beta carotene and lutein.  The outcome was that all three carotenoids had significant 
immunomodulating action.  In a group of old mice, Astaxanthin stood out beyond its 
carotenoid cousins as it partially restored antibody production to a greater extent than did 
lutein and beta carotene (Jyonouchi, et al, 1994). 

The next study in this series was done in-vitro using samples from the blood of 
adult (human) volunteers, as well as blood from the umbilical cord of newborn babies.  
Testing was done with both beta carotene and Astaxanthin to check if they could increase 
immune markers in the blood.  It was found that beta carotene had no effect, while 
Astaxanthin increased the production of two different forms of immunoglobulin.  The 
researchers concluded:  “This study has shown for the first time that astaxanthin, a 
carotenoid without vitamin A activity, enhances human immunoglobulin production in 
response to T-dependent stimuli” (Jyonouchi, et al, 1995). 

The final study in this series measured Astaxanthin’s and several other 
carotenoids’ potency as immune enhancers.  Astaxanthin did considerably more at equal 
dosage levels than all other carotenoids, including lutein, lycopene, zeaxanthin and 
canthaxanthin.  Astaxanthin alone suppressed interferon-gamma production and 
increased the number of antibody-secreting cells with the use of primed spleen cells   
(Jyonouchi, et al, 1996).   
 Similar work was done the same year in Japan by other researchers, where 
Astaxanthin was again tested against beta carotene and canthaxanthin.  Once more, it was 
found that Astaxanthin enhanced two different forms of immunoglobulin; canthaxanthin 
had a moderate effect and beta carotene had a slight effect at much higher doses.  The 
release of inflammatory markers TNF-a and IL-1a were also enhanced.  The summary 
ranked the cytokine inducing activities in this order:  Astaxanthin>canthaxanthin>beta 
carotene (Okai and Higashi-Okai, 1996). 
 Another slant on the immune benefits of Astaxanthin is seen in a study involving 
Helicobacter pylori, a bacterium commonly found in the stomach that can lead to ulcers 
and ultimately, stomach cancer.  There has been quite a lot of research on Astaxanthin’s 
positive effects in reducing H. pylori.  In this particular study, the author states that 
“Recent experimental studies, both in vivo and in vitro, have shown that vitamin C and 
astaxanthin, a carotenoid, are not only free radical scavengers but also show antimicrobial 



activity against H. pylori.  It has been shown that astaxanthin changes the immune 
response to H. pylori by shifting the Th1 response towards a Th2 T-cell response” 
(Akyon, Y, 2002).  Because Astaxanthin can actually change the immune response, it is 
very effective at reducing H. pylori, which can help prevent certain types of gastric 
cancer and other stomach ailments.   
 A professor at Washington State University named B.P. Chew, PhD has also been 
studying Astaxanthin’s effects on the immune system.  First he looked at how 
Astaxanthin boosted immunity in mice.  He discovered that Astaxanthin and beta 
carotene both increased the lymphocyte function in mice’s spleens.  This was not true of 
canthaxanthin.  Astaxanthin had an additional positive effect that beta carotene did not in 
that it also enhanced lymphocyte cytotoxic activity (Chew, et al, 2003). 
 After proving immune system enhancement in mice, Dr. Chew moved on to study 
the effect in humans.  In a double blind, placebo controlled human clinical, Dr. Chew and 
his team showed that Astaxanthin is a strong immune system stimulator.  The study 
showed that Astaxanthin:   

• Stimulates lymphocyte proliferation 
• Increases the total number of antibody producing B-cells 
• Produces increased number of T-cells 
• Amplifies natural killer cell cytotoxic activity 
• Significantly increases delayed-type hypersensitivity response 
• Dramatically decreases DNA damage 

To summarize, these results show that Astaxanthin works through many different 
pathways to support healthy immune function in humans (Chew, et al, 2003).   

Dr. Chew along with Dr. J.S. Park wrote a summary article entitled “Carotenoid 
Action on the Immune Response” in which they spoke very highly about Astaxanthin’s 
advantages for tumor immunity.  They stated that “Even though astaxanthin, 
canthaxanthin and beta carotene inhibited tumor growth, astaxanthin showed the highest 
anti-tumor activity” (Chew and Park, 2004).   

Astaxanthin’s positive effects on immunity have been corroborated in countless 
animal and in vitro studies involving many diseases such as cancer.  While the volume of 
studies related to Astaxanthin’s ability to prevent carcinogenesis and decrease tumor size 
in animals is too large to go into in depth here, we can examine a few of the more 
important studies:  In one study, researchers transplanted tumor cells into mice and found 
that Astaxanthin inhibited the growth of the cancerous tumors in a dose-dependent 
fashion (Sun, et al, 1998).  A similar study was done to see at what stage Astaxanthin 
would have its positive effects.  It was found that when Astaxanthin supplementation was 
started both at one week and also at three weeks prior to the tumor inoculation, growth 
was inhibited.  However, when the supplementation with Astaxanthin began at the same 
time as the tumor inoculation, the benefit was not found.  The conclusion of this study 
was that Astaxanthin may work better in the early stages of tumor development, but not 
in the later stages.  The researcher was very enthused with Astaxanthin’s potential in 
cancer prevention, pointing out that the anti-tumor activity came at blood concentration 
levels that are achievable.  The theory espoused by these researchers is that Astaxanthin’s 
anti-tumor activity is related to its enhancement of the immune response (Jyonouchi, et 
al, 2000).   



 Other mice studies have also shown very promising results.  One showed that 
Astaxanthin reduced the growth of transplanted breast tumors.  This study was very 
interesting in that it tested Astaxanthin against two other carotenoids—beta carotene and 
canthaxanthin.  The researchers found that “Mammary tumor growth inhibition by 
Astaxanthin was dose-dependent and was higher than that of canthaxanthin and beta 
carotene…Lipid peroxidation activity in tumors was lower (P < 0.05) in mice fed 0.4% 
astaxanthin, but not in those fed beta-carotene and canthaxanthin” (Chew, et al, 1999).  
Another favorable study demonstrated that Astaxanthin suppressed spontaneous liver 
carcinogenesis (Nishino, et al, 1999).  Further studies have shown that introduction of 
carcinogens such as benzopyrene to mice was positively affected when they were fed 
Astaxanthin; two specific types of cancer that appeared in the control group were 
inhibited in the Astaxanthin group (Lee, et al, 1997 and Lee, et al, 1998).  Research done 
at the Veterans Affairs Medical Center in Texas showed that Astaxanthin and beta 
carotene (but not lycopene) prevented UV-mediated carcinogenesis in mice (Black, H.S., 
1998).  

Astaxanthin was found to be an effective anti-tumor agent in a series of studies on 
mice and rats at the Gifu University School of Medicine in Japan (Mori, et al, 1997).  
One of these studies found that Astaxanthin significantly reduced both the incidence and 
the proliferation of chemically-induced bladder cancer in mice (Tanaka, et al, 1994).  
Two other studies showed the same effects in the oral cavity and the colon of rats; 
Astaxanthin reduced the incidence and the proliferation of cancers when carcinogenic 
chemicals were introduced (Tanaka, et al, 1995a and Tanaka, et al, 1995b).  Lastly, a few 
different studies have shown Astaxanthin’s positive effects on cancer of the liver in rats 
(Gradelet, et al, 1997, Gradelet, et al, 1998, Yang, et al, 1997 and Kurihara, et al, 2002).  

Astaxanthin may also be very effective for autoimmune conditions such as 
rheumatoid arthritis.  While there has not been a large amount of research in this area to 
date, in one very significant double blind, placebo controlled study, sufferers of 
rheumatoid arthritis in the treatment group showed marked improvement in pain and 
quality of life levels as the study progressed over eight weeks (Nir and Spiller, 2002).  
This is a very important study in that it demonstrates how the benefits of Astaxanthin can 
make a real difference in the here and now to people with debilitating diseases. 

 
  

Mechanism of Action 
 

 In addition to the mechanisms demonstrated by Dr. Chew above (see bullet points 
on Page 2), Astaxanthin’s outstanding properties as an anti-inflammatory also play a 
major role in its ability to enhance immune function.  Due to the multitude of ways in 
which Astaxanthin combats inflammation, it is a very special anti-inflammatory indeed.  
Both in-vitro and in-vivo research has been done to uncover its mechanism of action as 
an anti-inflammatory.  This mechanism has been further demonstrated in several double 
blind, placebo controlled human clinical trials on various inflammatory conditions.    
 Astaxanthin works to suppress different inflammatory mediators.  Among these 
mediators are tumor necrosis factor alpha (TNF-a), prostaglandin E-2 (PGE-2), 
interleukin 1B (IL-1b) and nitric oxide (NO).  In one experiment done with mice and also 



in-vitro, Astaxanthin was shown to suppress TNF-a, PGE-2, IL-1b, NO as well as the 
Cox-2 enzyme and nuclear factor kappa-B (Lee, et al, 2003). 
 Another study done the same year was led by a researcher from Japan’s Hokkaido 
University Graduate School of Medicine.  Here, the researchers found similar results:  
Astaxanthin was shown in vitro to decrease the production of NO, PGE-2 and TNF-a.  
This study also looked at Astaxanthin’s anti-inflammatory effect in the eyes of rats.  The 
researchers induced uveitis (inflammation of the inner eye including the iris) and found 
that Astaxanthin had a “dose dependent ocular anti-inflammatory effect, by the 
suppression of NO, PGE-2 and TNF-a production, through directly blocking nitric oxide 
synthase enzyme activity” (Ohgami, et al, 2003).   
 While more human research would be welcome, it is evident from the vast 
amount of research already completed that Astaxanthin has outstanding immune 
enhancing effects, and may be an excellent aid in the prevention of cancer, in the 
reduction of tumors and in the treatment of people with inflammatory and autoimmune 
conditions. 
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