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Potential health benefits 
of spirulina microalgae*

A review of the existing literature

SUMMARY

The purpose of this paper is to first describe the species

Arthrospira platensis, previously referenced as ‘Spiru-
lina platensis’ (commonly referred to as ‘Spirulina’), and

then to provide a review of the literature in regards to

four main areas of Spirulina research: Immune system

modulation; anti-viral activity; cancer preventive proper-

ties, and cardiovascular benefits. This paper focuses on

research done since the year 2000, but references some

important work completed before 2000 in certain cases.

All citations are from published journals.

INTRODUCTION

Arthrospira platensis (Spirulina)

Description
Arthrospira platensis (hereafter referred to as ‘Spir-

ulina’) is a uni-cellular microalgae which grows in fresh

water, in salt water, as well as in brackish bodies of

water. It grows best in a highly alkaline environment of

pH 10-12. Such conditions currently exist in certain lakes

in Sub-Saharan Africa and formerly in Mexico and Cen-

tral America. Spirulina has been used as a food source

for centuries, and is still commonly consumed in Chad

and surrounding countries in Africa; in fact, Spirulina has

served as the sole source of nutrition in some African

communities in times of famine, during which entire

native populations have existed eating only Spirulina for

over a month at a time.

Current Use
Spirulina has become popularly known as a superfood

due to the great diversity and concentration of nutrients it

contains. It is the most nutritious, concentrated whole

food source found in nature. Spirulina is marketed

throughout the world as a food supplement or as an

active ingredient in functional foods and beverages. It

has attained considerable acceptance for the health bene-

fits it bestows on consumers in Europe, North America,

parts of Asia and Oceania. Spirulina’s concentrated nutri-

tion makes it an ideal food supplement for people of all

ages and lifestyles.

Composition
Spirulina is about sixty percent complete, highly

digestible protein; it contains all essential amino acids;

Spirulina contains more beta-carotene than any other

whole food; it is the best whole food source of gamma

linolenic acid (GLA); it is rich in B vitamins, minerals,

trace elements, chlorophyll, and enzymes; and it is abun-

dant in other nutrients, such as carotenoids, sulfolipids,

glycolipids, phycocyanin, superoxide dismutase, RNA,

and DNA. Table 1 shows the typical nutrient content of a

commercially available Spriulina product.

United Nations and NASA Interest
Due to its wealth of nutrients and health benefits reported

by consumers, Spirulina has been subjected to research

throughout the world. In 1974, the United Nations named

Spirulina one of the best foods for the future. (1). The

UN continues to study Spirulina’s potential; in 2008 the

UN Food and Agriculture Organization (FAO) report on

Spirulina proclaimed that there is a need for both national

governments and inter-governmental organizations to re-

evaluate the potential of Spirulina to fulfill both their

own food security needs as well as a tool for their over-

seas development emergency response efforts. (2) It is

interesting to also note that scientists from the US Space

Program at NASA have studied Spirulina as a potential

food source for space travel and settlement of space sta-

tions due to its remarkable nutrient profile (3).
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Nutrient Levels
Besides basic nutrients such as amino acids, essential

fatty acids, vitamins and minerals, Spirulina supplies

many phytonutrients that are lacking in most of our diets.

Moreover, Spirulina supplies common nutrients at high

levels; comparing Spirulina with other foods shows its

unusual nutrient profile (Table 1). A few examples:

Nutrient profile of Spirulina vs other foods

• 180% more calcium than whole milk

• 670% more protein than tofu

• 3100% more beta carotene than carrots 

• 5100% more iron than spinach

• more antioxidant and anti-inflammatory activity in 3 g

of Spiurlina than in five servings of fruits and vegeta-

bles (4).

Diversity of Research
Research on Spirulina’s health benefits has been far-

ranging. The antioxidant and anti-inflammatory effects

have been documented in the literature. Other areas of

research on Spirulina are varied; among many potential

health applications researched are the following: 

• Protection of the liver and kidneys

• Improvement of blood quality and prevention of anemia

• Benefits for diabetes

• Removal of heavy metals from the body

• Control of allergic rhinitis 

Recent research as a neuroprotective agent looks promis-

ing (5-7), but because of its still preliminary nature will

not be reviewed here. The areas of potential health bene-

fits for Spirulina that will be referenced for the purposes

of this review, each with a significant body of research,

will be limited to immunity; anti-viral properties; cancer

prevention; and cardiovascular health. 

IMMUNE SYSTEM 

The benefits of Spirulina in building immunity and

improving resistance to viral infections are well docu-

mented. For decades, users have anecdotally reported a

decrease in colds and flu from Spirulina use. (3,4) Sev-

eral pre-clinical animal studies have shown good

immunostimulatory effects in a variety of species. In

humans, mammals, chicken and fish Spirulina produces

an immunostimulating effect by enhancing the resistance

to infections, the capacity of influencing hemopoieses,

and stimulating the production of antibodies and

cytokines. Spirulina has also been shown to activate

macrophages, T and B cells. Sulfolipids derived from

Spriulina have proved effective against HIV. Extracts

from Spirulina biomass have also been found active

against herpes virus, cytomegalovirus, influenza virus,

etc. Spirulina extracts have also been shown capable of

inhibiting carcinogenesis. (8).

A great deal of research has been done on Spirulina and

extracts from Spirulina in Japan. A hot water extract of

Spirulina has shown very promising effects on the human

immune system. In one study done in Japan, blood analy-

sis of volunteers given a hot water Spirulina extract

showed significant improvement in immune markers.

These Spirulina extracts potentiate the immune system

leading to suppression of cancer development and viral

infection. These researchers identified the mechanism of

action for Spirulina’s immune potentiating capacity:
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Item Amount
General

Total Calories (Kcal) 333

Calories from Fat (Kcal) 50

Total Fat (g) 5

Saturated Fat (g) 2.2

Cholesterol (mg) 0

Total Carbohydrates (g) 16

Dietary Fiber (g) 7

Sugars (g) 0

Protein (g) 67

Vitamins

Vit A (as Beta carotene) (IU) 375000

Vitamin E (IU) 7

Vitamin K1 (µg) 2000

Vitamin K2(µg) 500

Thiamin (B1) (µg) 117

Riboflavin (B2) (µg) 4667

Niacin (B3) (µg) 13333

Vitamin B6 (µg) 1000

Folate (µg) 200

Vitmain B12 (µg) 300

Biotin (µg) <33

Pantothenic acid (µg) 150

Minerals

Calcium (mg) 333

Iron (mg) 217

Phosphorous (mg) 1100

Iodine (µg) 500

Magnesium (mg) 500

Zinc (mg) 3

Selenium (µg) 30

Copper (mg) 0.7

Manganese (mg) 13

Chromium (µg) 1333

Sodium (mg) 1000

Potassium (mg) 2000

Carotenoids & Phytonutrients

Gamma Linolenic Acid (GLA) (mg) 1067

Zeaxanthin (mg) 300

Total carotenoids (mg) 500

Chlorophyll (mg) 1000

C-Phycocyanin (mg) 8000

Superoxide dismutase (units) 36000

Table 1 Typical analysis per 100 grams for Spirulina pacifica®
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They found that subjects given the Spirulina extract had

higher levels of natural killer cells interferon gamma and

more potent production of interleukin-12p40. Spirulina

may be involved in signaling responses through toll-like

recptors in blood cells even when orally administered.

Toll-like receptors are a class of proteins that play a key

role in the innate immune system. This may indicate that

in humans, Spirulina acts directly on myeloid lineages

and either directly or indirectly on NK cells (9).

In 2008, researchers in Copenhagen experimented with

Immulina, a high-molecular-weight polysaccharide

extract from Spirulina (10). They found that Immulina is

between 100x and 1000x more active in activating mono-

cytes in vitro than polysaccharide preparations that were

being used at the time in clinical settings for cancer

immunotherapy. This 100-1000 fold increase in activity

is quite remarkable. They followed this up with two addi-

tional studies in 2006, one in vitro and one rodent study,

both confirming their earlier conclusions in regards to

immune system enhancement (11). The findings in the

rodent study suggested that cells of the innate immune

system were activated by oral consumption in mice (12).

The research on Immulina in Denmark included both in
vitro experimentation and human clinical analysis. In
vitro, Immulina was found to be strongly active against

Candida albicans and tetanus toxoid. In healthy human

volunteers consuming Immunlina, blood immune mark-

ers tumor necrosis factor alpha, interferon gamma, and

interleukin-6 were all significantly enhanced when tested

at both 8 and 14 days of continuous consumption. Effects

on other immune markers during 56 days of continuous

consumption were tested, also with positive results. This

research indicates an age-dependent, temporary enhance-

ment of adaptive immune responses was caused by

Immulina (13).

Phycocyanin is a water-soluble blue pigment found only

in Spirulina and other species of blue-green microalgae.

Phycocyanin is a potent antioxidant and possesses signif-

icant immune enhancing and anti-viral properties. Early

work done in Japan on phycocyanin’s anti-viral proper-

ties will be discussed later; a more recent study from

Japan found a potent immunostimulatory effect and a

reduction of allergic inflammation in rodents given phy-

cocyanin. Results indicated an increase in resistance to

infectious diseases and a significant effect on

immunoglobulin E (IgE) antibodies. The researchers con-

cluded that phycocyanin enhances biological defense

activity against infectious diseases through sustaining

functions of the mucosal immune system and reduces

allergic inflammation by the suppression of antigen-spe-

cific IgE antibody (14).

M. Eric Gershwin has published two studies on Spir-

ulina; one with positive results on allergic rhinitis (15)

and another in vitro study that will be reviewed here on

the immunostimulatory potential of Spirulina (16). This

study found several different mechanism’s for Spir-

ulina’s effects on immunity, including stimulating the

secretion of interleukin-1beta, interleukin-4 and inter-

feron gamma by 2.9, 4.0 and 1.6 times respectively.

However, Spirulina was much more effective in the gen-

eration of a Th1-type response. This in vitro study sup-

ports the potential therapeutic benefits of Spirulina on

immune responses (16).

Anti-Viral Properties

Certainly, a food, a nutritional supplement or a drug that

has documented anti-viral activity as well as an ability to

positively affect the immune response would be of con-

siderable clinical interest. Based on the existing research,

Spirulina shows great potential in both of these related

areas of disease resistance. Unique nutrients found within

Spirulina once again play an important role in Spirulina’s

function as an antiviral. In 1996, researchers in Japan iso-

lated a sulfated polysaccharide found in Spirulina to

research as an antiviral agent. They named this compound

‘Calcium Spirulan.’ These researchers published two

studies in the 1990’s demonstrating that Calcium Spirulan

is effective against a variety of viruses. Calcium Spirulan

inhibited the replication of enveloped viruses such as

Herpes simplex type 1, human cytomegalovirus, measles,

mumps, influenza A and HIV-1. Calcium Spirulan selec-

tively inhibited the penetration of virus into host cells.

(17) Their second study compared the antiviral activity of

Calcium Spirulan with a well-researched antiviral called

dextran sulfate. The two antiviral agents were tested

against HIV-1 and Herpes simplex virus type 1. Calcium

Spirulan was found to be a superior antiviral to dextran

sulfate indicating that Calcium Spirulan is a potent

antiviral agent against both HIV-1 and HSV-1. Even at

low concentrations of Calcium Spirulan, an enhancement

of virus-induced syncytium formation was not observed,

as was observed in dextran sulfate treated cultures. The

reseachers concluded that Calcium Spirulan can be a can-

didate agent for an anti-HIV therapeutic drug that might

overcome the disadvantages observed in many sulfated

polysaccharides (18).

An interesting paper (19) related to this antiviral research

from Japan against HIV proposed that consumption of

algae on a regular basis may inhibit the replication of

HIV in consumers. They cite the literature demonstrating

HIV inhibition by algae in vivo and in vitro, and also epi-

demiological evidence that populations with high algae

consumption have correspondingly low rates of HIV

infection.  They point out that even within Africa where

the highest rates of HIV infection are found, the rates

vary dramatically between different countries and groups

of people. Chad has a low reported rate of HIV/AIDS

compared to the rest of Africa. A major tribal group in

Chad, the Kanemba, eat Spirulina every day, consuming

between 3 to 13 grams per day. The researchers drew a

www.ceceditore.com  - - 2010, 9(2)
21

Nf2_pp19-26_Capelli:IN 1 - Bordoni  2-07-2010  16:16  Pagina 21



correlation between the use of Spirulina in Chad and the

low incidence of HIV/AIDS, concluding that the regular

consumption of Spirulina could help prevent HIV infec-

tion and decrease viral loading of those infected (19).

Simple water extracts of Spirulina as well as dried Spir-

ulina biomass have both also demonstrated antiviral

activities. A study done by a group of researchers from

both the Dana-Farber Cancer Institute and the Harvard

Medical School demonstrated similar results to the Cal-

cium Spirulan research cited above:  The Spirulina water

extract showed inhibition against HIV-1. When the virus

was preincubated with the water extract prior to addition

to human T-cells, the infectivity of HIV-1 was inacti-

vated. When the water extract was fractionated, antiviral

activity was found in both the polysaccharide fraction

and the fraction depleted of pohysaccharides and tannins. 

The researchers concluded that aqueous Spirulina platen-
sis extracts contain antiretroviral activity that may be of

potential clinical interest (20). This study is interesting in

that it demonstrated that both the polysaccharide compo-

nent of Spirulina (similar to Calcium Spirulan) and the

remaining components of Spirulina extract after the poly-

saccharides have been removed both show antiviral prop-

erties. From this research we can deduce that Spirulina’s

anti-viral properties are not only derived from its poly-

saccharides; other components in Spirulina also play a

role in its antiviral activity.

Additionally, a group of researchers in 2002 found a hot

water extract of Spirulina to be effective against Herpes

simplex virus types 1 and 2, pseudorabies virus and human

cytomegalovirus (21). Finally, another study from 2002 on

dried Spirulina’s antiviral activity on the bacterial virus,

bacteriophage T4, also showed promising results (22).

CANCER PREVENTIVE POTENTIAL

Although there is not a great deal of human clinical

research, there are numerous studies showing Spirulina’s

potential to prevent carcinogenesis and to shrink tumors

in animal models. As early as 1987, researchers at Har-

vard University’s School of Dental Medicine published

evidence that a combination of Spirulina and Dunaliella

microalgae extracts induced the regression of tumors in

the mouths of rodents. Total tumor regression was found

in 30% of the animals receiving the Spirulina and

Dunaliella extracts, while partial tumor regression was

found in all of the remaining 70% of the animals; mean-

while, in the control group, no tumor regression was

found (23). The following year another study from Har-

vard showed that this same Spirulina and Dunaliella

extract could prevent tumor development in rodent

mouths (24). These two studies, although not on Spir-

ulina alone, are very significant for the purpose of this

review because they showed both a preventative and a

curative potential for microalgae against cancer.

After tumor regression and also tumor prevention had

been demonstrated by microalgae in animal models, a

human clinical trial was conducted on pre-cancerous

lesions in 1995. This study was conducted on pure Spir-

ulina as compared to the previous animal trials which

employed a combination of two species of microalgae.

Subjects in the treatment group consumed a relatively

low dose of Spirulina of 1 g per day for 12 months.

CCurrent dosages recommended for commercially sold

Spirulina products are generally 1.5 g to as much as 5 g

per day) This study was designed to examine the chemo-

preventive activity of Spirulina in reversing oral leuko-

plakia in subjects who chewed tobacco. (Leukoplakia is a

condition with pre-cancerous lesions that develop on the

inside of the cheek, the tongue or other parts of the oral

cavity due to chronic irritation. It is quite common

among chronic tobacco chewers.) The results of this

study were quite promising: Complete regression of pre-

cancerous oral lesions were seen in 45% of the 44 sub-

jects consuming Spirulina, while only 7% of the 43

members of the placebo group experienced complete

regression. Interestingly, within one year of discontinu-

ing Spirulina supplementation, 9 out of 20 subjects who

had previously been found to be in complete regression

had developed recurrent lesions (25).

Since this early research, a great deal of investigation has

taken place showing promise for Spirulina in the preven-

tion and treatment of various cancers. Similar to our

review of the literature on immunity and viruses above,

the anti-cancer research has been conducted on pure

Spirulina biomass as well as on 1) polysaccharides iso-

lated from Spirulina; 2) hot water extracts of Spirulina

biomass that has not been specifically isolated for a sin-

gle active constituent; and quite notable and extensive

research on 3) the blue pigment found only in Spirulina

and in other species of blue-green microalgae called

‘phycocyanin.’ This research has grown since 2000, and

has examined a variety of cancers in an assortment of

different organs. Polysaccharide cancer research began in

1998 on Calcium Spirulan with a study examining its

effects on three different types of cancers - carcinoma,

melanoma and fibrosarcoma. Calcium Spirulan signifi-

cantly inhibited the invasion of each of these tumor cells

(26). Further research conducted on stem cell systems

has also shown potential for Spirulina-derived polysac-

charides. One such study from 2001 concluded, ‘The

polysaccharide of Spirulina platensis has chemo-protec-

tive and radio-protective capability, and may be a poten-

tial adjunct to cancer therapy’ (27). A later study in the

same area found that the polysaccharide extract from

Spirulina significantly improved bacterial cell and

increased the levels of interleukins 1 and 3 and tumor

necrosis factor alpha (28).

Water extracts from Spirulina contain the water soluble

pigment C-phycocyanin. There are several recent studies

over the last few years that show cancer related benefits

to both unrefined water extracts of Spirulina as well as
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isolated C-phycocyanin. In fact, in just the last two years,

water extracts of Spirulina have appeared in the literature

three times showing such benefits. Two of these studies

centered once again on oral cancer (29,30) while the

third demonstrated an enhancement of antitumor natural

killer cells through consumption of the extract. The third

study is of particular interest-conclusions drawn found

that orally administered Spirulina enhanced tumoricidal

NK activation and inferred a potential for antitumor

immunotherapy (31).

Research has been conducted in the last six years on phy-

cocyanin’s antitumoral effect. The results have proven

very promising: 

• 49% decrease in the proliferation of leukemia cell

lines (32)

• 50% decrease in the proliferation of hepatocellular

carcinoma (liver cancer) cell lines (33)

• significant decrease in HeLa cells in vitro compared to

control cells (34) (HeLa cells are an immortal cancer-

ous cell line extracted from cervical cancer cells in

1951) 

• inducement of apoptotic features including cell shrink-

age in these same HeLa cells (34)

• impedance of the reproduction of HeLa cells (35)

• in conjunction with selenium, phycocyanin was found

to be a potent antiproliferative agent against human

melanoma cells and human breast adenocarcinoma

MCF-7 cells (36).

Many researchers find phycocyanin to be a truly exciting

compound - described as a non-toxic fluorescent protein

pigment with potent antioxidant, anti-inflammatory and

anti-cancer properties (32); and this pigment is only

found in Spirulina and other species of blue green algae.

An interesting study compared the activity of Spirulina

with two other nutritional compounds - Vitamin E and

germanium-132 - in pre-cancerous crypts in the colon.

While the researchers found that all three compounds had

some inhibitory effects, they pointed out that when tested

after 9, 13 and 16 weeks, the number of aberrant crypts

was significantly less in the Spirulina group as compared

to the control group (37). 

Another study on pure Spirulina biomass measured the

inhibition of tumors in skin and stomach. At Spirulina

usage levels in rodents of 250 mg and 500 mg/kg body

weight, inhibition of tumors was found in both the skin

and stomach regions. The skin tumors in the Spirulina

group reduced from 4.86 to 1.20%? at the lower dose and

from 4.86 to 1.15%? in the higher dose group. In stom-

ach tumors, the low dose group found a reduction from

3.73 to 2.05%? and the high dose group found a reduc-

tion from 3.73 to 1.73%? (38). Lastly, a recent study

from 2008 showed once again a cancer preventative

effect of pure Spirulina biomass. This research showed a

protective effect of Spirulina in relation to induced

genetic cell damage (39).

CARDIOVASCULAR BENEFITS

The cardiovascular benefits of Spirulina use are

described in many papers. A review published in 2009

noted several reports suggesting that Spirulina

(Arthrospira) may have a beneficial effect in the preven-

tion of cardiovascular diseases. Decreases in blood pres-

sure and plasma lipid concentrations, especially triacyl-

glycerols and low density lipoprotein-cholesterol have

been demonstrated as a result of oral consumption of

Spirulina. Spirulina has also been shown to indirectly

modify the total cholesterol and high density lipoprotein-

cholesterol values (40). A recent human trial validates

the above referenced review in an open sample of the

population. Results showed that total cholesterol and tria-

cylglycerols were significantly decreased in the Spirulina

group, and HDL levels saw a significant increase, while

both systolic and diastolic blood pressure decreased.

Again, Spirulina showed a hypolipidemic effect (41).

In Korea, a clinical trial was done on 78 elderly men and

women, 60 to 87 years of age, to see the effects of Spir-

ulina consumption on blood lipid profiles, as well as on

immune markers and antioxidant capacity. As compared

to placebo in this double blind, randomized trial, Spir-

ulina users had lower cholesterol and increased inter-

leukin-2 and decreased interleukin-6. Spirulina had a

favorable effect on lipid profiles, immune variables, and

antioxidant capacity in healthy, elderly males and

females. The researchers concluded that Spriulina is suit-

able as a functional food. (42). This Korean study was

done on random population, while the study described

below was done on patients with hyperlipidemic

nephrotic syndrome (nephrotic syndrome is damage to

the kidneys). These researchers pointed out that essential

fatty acids like GLA can prevent cholesterol from con-

centrating in the body, and noted that Spirulina has a

considerable amount of GLA. The study included 23 sub-

jects suffering from nephrotic syndrome who were

divided into two groups. Group I was given medication

for nephrotic syndrome alone, and group II was given

medication for nephritic syndrome plus 1 g of Spirulina

per day for a period of two months. The researchers

found significantly lower levels of total cholesterol,

LDL-C and triglycerides in subjects supplementing with

Spirulina than with those taking nephotic syndrome med-

ication alone. A comparison of the two groups found that

total cholesterol decreased by 65% more with Spirulina

consumption; LDL-C decreased by 54% more with Spir-

ulina consumption; while triglycerides saw a decrease of

almost 200% more with Spirulina consumption. The

authors concluded that spray-dried Spirulina capsules,

rich in antioxidants, GLA, amino acids and fatty acids,

helped reduce the increased levels of lipids in patients

with hyperlipidemic nephrotic syndrome (43).

Similar to other areas reviewed here on immunomodula-

tion and cancer prevention, in the reviewing of Spir-

ulina’s benefits for the cardiovascular system we find
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supporting pre-clinical animal trials as well as studies on

water extracts and phycocyanin. All of these studies add

to the critical mass of evidence that Spirulina is a a pre-

ventative tonic for the heart and cardiovascular system.

One study from Japan in 2005 established a mechanism

of action for Spirulina’s action on blood lipids. This

work was done both in vitro and in rats. In vitro, Spir-

ulina showed a significantly higher bile acid-binding

capacity than the control substance casein. Cholesterol

solubility and uptake by Caco-2 cells was significantly

lower in the presence of Spirulina as compared to casein.

In rats, excretion of cholesterol and bile acids was signif-

icantly greater in rats fed Spirulina than in rats fed

casein. Both serum and liver cholesterol levels were

lower in the Spirulina-fed rats. The researchers con-

cluded that Spirulina’s hypocholesterolemic action may

be due to the inhibition of cholesterol absorption and bile

acid reabsorption. A hypocholesterol protein had yet to

be found among algal proteins. However, this study

reports the discovery of a hypocholesterolemic effect in

the novel protein C-Phycocyanin. This study provides

direct evidence that C-phycocyanin, can positively influ-

ence serum cholesterol concentrations (44).

Around the same time, other researchers reported evi-

dence that both Spirulina alone and C-phycocyanin

extracted from Spirulina can have a preventive effect on

drug-induced cardiac side effects as well as a protective

effect during heart attacks (45-47). In the first two stud-

ies, in a mouse model, they tested first Spirulina and then

phycocyanin isolated from Spirulina as protectants

against the adverse cardiac side effects of the common

chemotherapy drug doxorubicin. This drug can produce

several different cardiac side effects including congestive

heart failure when used at higher doses.  They concluded

that Spirulina significantly protected the mice from car-

diotoxic effects (45). In the second study they found a

similar effect in pure C-phycocyanin. The positive results

led them to what they referred to as a ‘crucial role of the

antioxidant nature of C-phycocyanin in cardioprotection’

(46). The final study in this series measured the ability of

both isolated phycocyanin and pure Spirulina in solution

to protect rat hearts from damage during heart attack and

help with recovery from the heart attack. Both substances

showed good results, with the concentrated phycocyanin

showing even greater benefits than pure Spirulina. Con-

sumption of phycocyanin or Spirulina enhanced recovery

of heart function as evident by decreased infarct size,

attenuated lactate dehydrogenase and creatine kinase

release, and suppressed ischemia-reperfusion induced

free radical generation (47). This series of animal trials

showed how promising Spirulina and phycocyanin can

be for a leading cause of death.

Recent research on water extracts of Spirulina, on

Sodium Spirulan, a novel polysaccharide isolated from

Spirulina, and on a combination of phycocyanin from

Spirulina with selenium have all showed cardioprotective

qualities. Summaries of these findings show:

• A water extract from Spirulina may inhibit the intesti-

nal absorption of dietary fat by inhibiting pancreatic

lipase activity (48)

• The sulfated polysaccharide Sodium Spirulan signifi-

cantly inhibits vascular endothelial cell proliferation (49)

• Sodium Spirulan is a potent inhibitor of arterial

smooth muscle cell proliferation (50)

• Selenium-rich phycocyanin extracted from Spirulina

prevents the development of atherosclerosis (51).

CONCLUSIONS

Spirulina is highly nutritious and shows great diversity and

higher concentrations of nutrients compared to other food

sources. In fact, it is among the most nutritious, concen-

trated whole food sources found in nature, contributing to its

being known as a superfood. In this review, we have exam-

ined several areas of research showing the potential of Spir-

ulina as a food supplement. Research on this uni-cellular,

blue-green microalgae began in the 1970’s, and has

increased in the last ten years. We have examined a series of

published studies, most of which were published since the

year 2000. Many studies investigated benefits from pure

Spirulina biomass, but some also researched extracts of

Spirulina or isolated compounds from Spirulina (primarily

C-phycocyanin, the blue-green pigment found only in Spir-

ulina and other species of blue-green microalgae). From this

review it may be concluded that: 

• Spirulina shows potent immune stimulating effects

• Spirulina shows anti-viral activity against a variety of

harmful viruses

• Spirulina shows promise as a cancer preventative

agent and in the treatment of tumors

• Spirulina shows far ranging cardiovascular benefits

including improvement of blood lipid profiles, preven-

tion of atherosclerosis, and control of hypertension.

The potential of Spirulina and its constituent pigment C-

phycocyanin in the four areas reviewed encourages fur-

ther research and encourages considering daily supple-

mentation with Spirulina.
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