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ABSTRACT 

Spirulina, a blue-green alga, has gained significant attention for its potential hypocholesterolemic properties. This study 
includes current research on the mechanisms by which Spirulina exerts cholesterol-lowering effects, evaluating its 
bioactive compounds and their roles in lipid metabolism. Numerous animal and human studies indicate that Spirulina 
supplementation leads to a reduction in total cholesterol, low-density lipoprotein (LDL) cholesterol and triglyceride 
levels, while potentially increasing high-density lipoprotein (HDL) cholesterol. The underlying mechanisms include the 
inhibition of cholesterol absorption in the intestine, enhancement of cholesterol excretion and modulation of lipid 
metabolism pathways. Spirulina's high content of phycocyanin, gamma-linolenic acid and other bioactive compounds is 
believed to contribute to these effects by exerting antioxidant and anti-inflammatory actions, thus improving overall 
cardiovascular health. Despite promising results, further clinical trials with larger sample sizes and longer durations are 
necessary to establish standardized dosages and fully elucidate the long-term benefits and safety of Spirulina as a 
hypocholesterolemic agent. This review aims to provide a comprehensive overview of Spirulina’s potential in managing 
hypercholesterolemia and its implications for cardiovascular disease prevention.   

Keywords: Spirulina, Hypocholesterolemic, Cholesterol, Lipid metabolism, Cardiovascular health, Bioactive 
compounds.   

INTRODUCTION  

Spirulina, a cyanobacterium often referred to as blue-green algae, has gained recognition for its diverse 
health benefits and its potential application as nutritional and therapeutic supplement Belay1. There are 
no any adverse effects reported due to Spirulina administration2. It is listed by the US Food and Drug 
Administration under the category Generally Recognized as Safe (GRAS)3. This chapter aims to explore the 
scientific basis of Spirulina’s ability to lower cholesterol levels, examining its bioactive compounds, 
mechanisms of action and implications for cardiovascular health. By reviewing animal studies, clinical trials 
and biochemical analyses, this comprehensive overview will highlight the potential of Spirulina as a dietary 
supplement for managing hypercholesterolemia and particularly its hypocholesterolemic properties. 

Composition of Spirulina 

Spirulina is rich in essential nutrients and bioactive compounds that contribute to its health benefits. Key 
components include proteins, vitamins, minerals, essential fatty acids and pigments such as phycocyanin 
and beta-carotene 4. The high protein content (up to 58% by dry weight) is particularly notable. The 
presence of gamma-linolenic acid (GLA) is also gaining attention. These components are believed to play a 
crucial role in Spirulina’s hypocholesterolemic effects, providing a basis for its use in dietary interventions 
aimed at lowering cholesterol levels. 

Mechanisms of Cholesterol Reduction 

Spirulina's cholesterol-lowering effects are attributed to several mechanisms. Firstly, it inhibits the 
absorption of cholesterol in the intestines by binding bile acids, which are then excreted. This process 
forces the body to utilize more cholesterol to produce new bile acids, thus reducing circulating cholesterol 
levels5. Additionally, Spirulina enhances the activity of enzymes involved in lipid metabolism, such as 
lipoprotein lipase, which facilitates the clearance of triglycerides from the bloodstream. Kishibuchi et al.6 

observed that the Spirulina extract inhibits lipase activity and prevent the postprandial elevation of blood 
triglyceride (TG) levels as a result of reducing the digestion and absorption of lipids in the intestinal 
tract. Hypolipidemic activity of Spirulina is reported by Ama Moor et al. 7 through the activation of 
lecithine cholesterol acyl transferase (LCAT). There are reports that Spirulina feeding increases 
anitioxidant enzymes8 . Its antioxidant properties also play a role in preventing oxidative damage to LDL 
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cholesterol, reducing the risk of atherosclerosis.  

Animal Studies 

Numerous animal studies 9-16 have demonstrated the 

hypocholesterolemic effects of Spirulina. For instance, in 

hyperlipidemic rats, Spirulina supplementation significantly reduced 

total cholesterol, LDL cholesterol and triglyceride levels while 

increasing HDL cholesterol. These findings are supported by similar 

studies in rabbits and hamsters, where Spirulina not only lowered 

cholesterol levels but also improved liver function and reduced lipid 

peroxidation. These preclinical studies provide a foundation for 

understanding the potential mechanisms and efficacy of Spirulina in 

cholesterol management. 

Human Clinical Trials 

Human clinical trials further substantiate the hypocholesterolemic 

properties of Spirulina. Several studies have shown that daily 

supplementation with Spirulina can significantly reduce total and LDL 

cholesterol levels in patients with hypercholesterolemia. Studies 

demonstrated that Spirulina supplementation led to a significant 

decrease in serum cholesterol and triglycerides over a particular 

period. Very few studies performed like Ramamoorthy and 

Premakumari17, Nakaya et al.18 , Mani et al.19 , Torres-Duran et al.20 

reported hypocholsterolemic effects of Spirulina in Human models. 

These trials highlight Spirulina's potential as a complementary therapy 

for managing hypercholesterolemia and preventing cardiovascular 

diseases. 

Bioactive Compounds and Their Roles 

Phycocyanin, a major pigment in Spirulina, is particularly noteworthy 

for its antioxidant and anti-inflammatory properties. Research 

indicates that phycocyanin can inhibit the activity of enzyme, which is 

involved in cholesterol synthesis15, 16. Additionally, gamma-linolenic 

acid (GLA) in Spirulina contributes to its hypocholesterolemic effects by 

modulating inflammatory responses and improving lipid profiles21. The 

synergistic effects of these bioactive compounds enhance Spirulina’s 

overall efficacy in lowering cholesterol levels. 

Safety and Dosage 

The safety profile of Spirulina is well-documented, with most studies 

reporting no significant adverse effects2. However, determining an 

optimal dosage for cholesterol management requires further research. 

Current studies suggest that daily doses ranging from 1 to 8 grams can 

effectively lower cholesterol levels without causing harm. Studies 

shows that commercial Spirulina products contained mercury or lead at 

the levels much lower than the guidelines for daily intake of those 

elements by the WHO’s Food and Agriculture Organization (FAO)22. 

Ensuring the purity of Spirulina supplements and avoiding 

contamination with heavy metals or microcystins is crucial for safety. 

In addition to its hypocholesterolemic properties, Spirulina offers other 

health benefits, such as improving immune function, reducing 

inflammation and providing antioxidant protection. These benefits 

contribute to overall cardiovascular health and may enhance the 

therapeutic effects of Spirulina in managing hypercholesterolemia. The 

multifaceted health benefits of Spirulina make it a valuable dietary 

supplement for promoting general well-being. 

CONCLUSION 

Spirulina presents a promising natural intervention for managing 

hypercholesterolemia, supported by its rich composition of bioactive 

compounds and demonstrated efficacy in reducing cholesterol levels. 

While current evidence is encouraging, further research is essential to 

establish standardized dosages, long-term benefits and comprehensive 

safety profiles. Large-scale clinical trials with diverse populations and 

longer durations are necessary to confirm its efficacy and safety. 

Additionally, studies exploring the synergistic effects of Spirulina with 

other dietary interventions or medications could provide valuable 

insights into comprehensive cholesterol management strategies. 

As a functional food with multifaceted health benefits, Spirulina holds 

potential for significant contributions to cardiovascular health and 

overall well-being. 

This study provides a detailed examination of Spirulina’s 

hypocholesterolemic properties, from its biochemical mechanisms to 

its potential as a therapeutic agent, underscoring the importance of 

continued research in this area. 
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