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Spirulina: Nature’s Medicinal Marvel  

Anuradha Dubey 

Abstract 

Spirulina, a blue-green alga, has gained significant attention due to its potent medicinal properties and nutritional 

benefits. This paper explores the multifaceted health-promoting aspects of Spirulina, highlighting its potential 

as a natural therapeutic agent. Rich in proteins, vitamins, minerals, and antioxidants, Spirulina exhibits a range 

of pharmacological effects including anti-inflammatory, anti-cancer and immune-boosting properties. The 

bioactive compounds such as phycocyanin, polysaccharides and gamma-linolenic acid contribute to its 

effectiveness in mitigating chronic conditions like cardiovascular diseases, diabetes and obesity. Furthermore, 

Spirulina demonstrates hepatoprotective and neuroprotective effects making it a promising candidate in the 

management of liver and neurological disorders. The chapter also addresses the mechanisms underlying these 

health benefits and discusses Spirulina’s therapeutic applications. While its safety profile is generally favorable, 

the chapter underscores the need for further research to optimize dosing, understand long-term effects and expand 

its clinical use. In conclusion, Spirulina stands out as a valuable superfood with significant medicinal potential 

need deeper investigation and integration into health and wellness practices. 

Keywords: Antioxidant Properties, Immune Enhancement, Nutritional Profile, Bioactive Compounds, 

Medicinal Importance.   

INTRODUCTION 

Spirulina, a blue-green micro-alga, has been recognized for its exceptional nutritional and medicinal 

properties for centuries. Historically used by the Aztecs and other ancient civilizations. Spirulina has 

recently gained prominence as a superfood with extensive health benefits. The chapter provides a thorough 

overview of Spirulina's medicinal importance, encompassing its nutritional profile, health benefits and 

potential therapeutic applications, while also highlighting areas for future research. 

Nutritional Profile of Spirulina is very well studied. It is a powerhouse of nutrients, containing a high 

concentration of proteins (approximately 60-70%), vitamins, minerals, and essential fatty acids. It is a rich 

source of vitamins B1, B2, B3, B6, B12, C, D and E as well as minerals such as iron, calcium, magnesium, 

zinc and potassium. Belay (1) suggested the potential application of Spirulina (Arthrospira) as a nutritional 

and therapeutic supplement in Health management. The presence of all essential amino acids makes it a 

complete protein source which is particularly beneficial for vegetarians and vegans. Spirulina stated as the 

nature’s highest source of super nutrition (2) , without any toxic effects (3,4) ,  listed by the US Food and 

Drug Administration under the category Generally Recognized as Safe (GRAS) (5). 

Anti-inflammatory Properties 

Chronic inflammation is a common underlying factor in many diseases. Spirulina's anti-inflammatory 

properties are primarily attributed to phycocyanin, which inhibits the production of inflammatory signaling 

molecules. Research has shown that Spirulina can reduce inflammation and symptoms in conditions such 

as arthritis, allergies and asthma. This anti-inflammatory action is crucial in managing and preventing 

chronic inflammatory diseases (6-8). 

Immune System Support 

Spirulina is known to enhance immune function by stimulating the production and activity of various 

immune cells, including macrophages, T-cells, and natural killer cells. Polysaccharides in Spirulina, such 

as spirulan, play a vital role in boosting immune responses. Regular consumption of Spirulina has been 

linked to improved immune resilience, better infection control, and reduced incidence of allergies and 
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autoimmune conditions. Immunoenhancing property of Spirulina was 

recorded by Bounous et al. (9), Hayashi et al. (10) and Qureshi & Ali (11). 

 Antiviral Activities 

Spirulina exhibits antiviral activity against a variety of viruses, including 

influenza, herpes simplex virus and HIV. The primary antiviral 

mechanism is attributed to the presence of phycocyanin, sulfated 

polysaccharides and other phytochemicals that inhibit viral replication 

and enhance the immune response. These compounds can block virus 

entry into cells, disrupt viral RNA synthesis and stimulate the production 

of interferons, which are crucial for antiviral defense. It interferes with 

the entry of virus into the host cell (12). Activities of Spirulina against viral 

infection was observed by Hayashi et al. (12) , Cardellina et al. (13) , 

Hayashi et al. (14 ,15) , Hayakawa et al. (16) and Aychunie et al. (17). 

Cardiovascular Health 

Cardiovascular diseases are a leading cause of mortality worldwide. 

Spirulina has shown promise in promoting cardiovascular health by 

lowering cholesterol levels, reducing blood pressure, and improving lipid 

profiles. Studies indicate that Spirulina can decrease low-density 

lipoprotein (LDL) cholesterol and triglycerides while increasing high-

density lipoprotein (HDL) cholesterol. These effects help reduce the risk 

of atherosclerosis, heart attacks, and strokes. Devi and Venkataraman (18), 

Ramamoorthy and Premakumari (19) , Nakaya et al. (20) , Mani et al. (21)  

reported hypocholsterolemic effects of Spirulina 

Antidiabetic Effects 

Spirulina has demonstrated potential in managing and preventing 

diabetes. It helps regulate blood glucose levels, improve insulin 

sensitivity and reduce HbA1c levels, which is a marker of long-term 

blood glucose control. The presence of compounds like phycocyanin and 

gamma-linolenic acid contributes to these antidiabetic effects. Clinical 

studies suggest that Spirulina supplementation can be beneficial for 

individuals with type 2 diabetes and metabolic syndrome. Hypoglycemic 

property of Spirulina was noticed by Dinesh Babu (22) in diabetic patients. 

Hosoyamada et al. (23), Chokkukannan et al. (24) and Caire et al. (25) 

observed hypoglycemic effects in rodents.  

Anticancer Properties 

One of the most significant medicinal benefits of Spirulina is its high 

antioxidant capacity. Spirulina contains potent antioxidants like 

phycocyanin, beta-carotene, and superoxide dismutase (SOD), which 

help combat oxidative stress by neutralizing free radicals. Oxidative 

stress is linked to various chronic diseases, including cancer, 

cardiovascular diseases and neurodegenerative disorders. The antioxidant 

properties of Spirulina contribute to its role in disease prevention and 

health maintenance. 

Research on Spirulina's anticancer properties is ongoing, with promising 

results. Spirulina contains bioactive compounds that exhibit anti-

proliferative and pro-apoptotic effects on cancer cells. Phycocyanin, in 

particular, has been shown to inhibit the growth of various cancer cell 

lines, including breast, liver, and colon cancers. Additionally, Spirulina's 

antioxidant properties help protect cells from DNA damage, reducing the 

risk of cancer development. Lijima et al. (26), Schwartz and Shklar (27), 

Shklar and Schwartz (28), Schwartz et al. (29), Manoj et al. (30), Mathew et 

al. (31) , Mittal et al. (32) and Reddi et al. (33) registered anticancer activities 

of Spirulina. 

Hepatoprotective Effects 

Spirulina offers protective benefits for the liver and nervous system. Its 

hepatoprotective effects are attributed to its ability to reduce oxidative 

stress and inflammation in the liver, making it effective against liver 

diseases like hepatitis and cirrhosis. As per studies of Garcia-Martinez et. 

al. (34), Delgado-Ramallo et al. (35) it provides protection and strengthens 

the liver functions.  

Neuroprotective Effects 

Neuroprotective effects of Spirulina include the prevention of 

neurodegenerative diseases such as Alzheimer's and Parkinson's disease, 

by mitigating oxidative damage and supporting neural health (36). 

Almeida et al. (37) conducted studies for exploring the neuroprotective 

effects of Spirulina platensis  

Other Effects 

Besides these diseases encouraging results of Spirulina feeding have been 

reported in rheumatoid arthritis (38) , in recurrent pancreatitis (39) , in 

maintaining population of beneficial intestinal flora (40) , in Kidney 

detoxification (41-43) , in chronic arsenic poisoning (44) , in allergic rhinitis 
(45) and in radiation protection (46, 47) .  

Spirulina's medicinal importance is evident from its extensive health 

benefits, including antioxidant, anti-inflammatory, immune-boosting, 

cardiovascular, antidiabetic, anticancer, hepatoprotective and 

neuroprotective properties. As an accessible, nutrient-dense supplement, 

Spirulina holds significant potential for enhancing health and managing 

a wide range of diseases, making it a valuable addition to modern medical 

and nutritional practices. Spirulina, with its rich nutritional profile and 

diverse bioactive compounds, stands out as a remarkable natural remedy 

with extensive medicinal benefits. Its high protein content, essential 

vitamins, and minerals, coupled with potent antioxidants like 

phycocyanin, position Spirulina as a superfood capable of combating 

oxidative stress and inflammation. These properties underlie its efficacy 

in managing and preventing a range of chronic conditions, including 

cardiovascular diseases, diabetes, and cancer. 

The immune-boosting capabilities of Spirulina are particularly 

noteworthy, as they enhance the body's ability to fight infections and 

reduce allergy symptoms. Its role in cardiovascular health is well-

supported by evidence showing improvements in lipid profiles and blood 

pressure regulation. Additionally, Spirulina's antidiabetic effects and its 

potential to protect against liver and neurodegenerative diseases further 

underscore its medicinal importance. Despite the promising research, it 

is essential to continue exploring Spirulina's full therapeutic potential. 

While current research is promising, future studies should focus on 

optimizing dosage, understanding long-term impacts and conducting 

extensive clinical trials to solidify its place in integrative medicine.  

CONCLUSION  

In conclusion, Spirulina's medicinal importance is undeniable, offering a 

natural, nutrient-dense solution for enhancing overall health and 

managing various diseases. As research progresses Spirulina's integration 

into health and wellness practices is likely to expand, benefiting a wider 

population seeking natural and effective health interventions. 
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