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ABSTRACT 

Background:  Obesity is a complex condition with multiple contributing variables, making it challenging to treat the 

obesity epidemic. The prevalence of obesity has increased in many sectors of society since the late 1970s, and this rising 

trend is concerning due to the negative health consequences and significant healthcare costs associated with excess body 

weight. Spirulina has gained interest due to its bioactive components and advantageous effects on health. This review 

focuses on the underlying molecular mechanisms that contribute to the occurrence of obesity. In addition, the role of 

antioxidants in the treatment of obesity is also discussed. 

Objectives: To determine the Effects of Spirulina Platensis on Oxidative Stress and Inflammation Of Overweight/Obesity. 

Methods: This research design used the literature review method. This technique is carried out with the aim of putting 

forward various theories that are relevant to the problem being faced or studied as a reference material in discussing the 

results of the study. 

Results:The result of the research  from the article review found that the causes of obesity based factors that cause the 

incidence of obesity consist of environmental factors, namely physical activity only as a trend and various food choices, 

health service factors, namely the influence of counseling, genetic factors namely age, parental fatness, gene mutation, 

and behavioral factors, namely diet and lack of health,  physical activity 

Conclusion: Obesity is caused by many factors including environmental factors, health services, genetics, and behavior 

Keywords : Keywords; spirulina plantensis;obesity; Oxidative Stress 

 

ABSTRAK 

Latar belakang: Obesitas adalah kondisi yang kompleks dengan berbagai variabel yang berkontribusi, sehingga sulit 

untuk mengobati epidemi obesitas. Prevalensi obesitas telah meningkat di banyak sektor masyarakat sejak akhir 1970-

an, dan tren yang meningkat ini mengkhawatirkan karena konsekuensi kesehatan yang negatif dan biaya perawatan 

kesehatan yang signifikan terkait dengan kelebihan berat badan. Spirulina telah menarik perhatian karena komponen 

bioaktifnya dan efek menguntungkan bagi kesehatan. Ulasan ini berfokus pada mekanisme molekuler yang mendasari 

yang berkontribusi terhadap terjadinya obesitas. 

Tujuan : Untuk mengetahui efek spirulina plantensis pada stres oksidatif dan peradangan kelebihan berat 

badan/obesitas. 

Metode: Desain penelitian yang digunakan dalam penelitian ini  menggunakan metode tinjauan pustaka. Teknik ini 

dilakukan dengan tujuan untuk mengemukakan berbagai teori yang relevan dengan masalah yang sedang dihadapi atau 

yang sedang diteliti sebagai bahan acuan dalam pembahasan hasil penelitian 

Hasil: Penelitian dari telaah artikel ditemukan bahwa penyebab obesitas berdasarkan faktor-faktor yang menyebabkan 

kejadian obesitas terdiri dari faktor lingkungan yaitu aktivitas fisik hanya sebagai tren dan pilihan makanan yang 

beragam, faktor pelayanan kesehatan yaitu pengaruh penyuluhan, faktor genetik yaitu usia, kegemukan orang tua, mutasi 

gen, dan faktor perilaku yaitu pola makan dan kurangnya aktivitas fisik. 

Simpulan: Obesitas disebabkan oleh banyak faktor termasuk faktor lingkungan, pelayanan kesehatan, genetik, dan 

perilaku. 

Kata kunci : spirulina plantensis; obesitas; stres oksidatif 

 

 

INTRODUCTION  

The obesity rate has experienced a 

substantial worldwide increase over the past five 

decades.   Obesity is characterized by a body mass 

index (BMI) of 30 or above, which is calculated by 

calculating a person's weight by the square of their 

height. Overweight, on the other hand, is described 

as having a BMI between 25.0 and 29.9 kg/m2. 

Excessive weight or obesity is associated with a 
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higher number of mortalities compared to being 

underweight, and it is a more prevalent issue 

worldwide than being underweight. This is a 

worldwide issue that is happening in all regions 

except certain areas in sub-Saharan Asia and Africa, 

as well as countries with low rates of obesity, such 

as Sri Lanka, Indonesia, Sudan, Singapore, 

Djibouti, and others.1,2 

The prevalence of obesity has increased in 

many sectors of society since the late 1970s, and this 

rising trend is concerning due to the negative health 

consequences and significant healthcare costs 

associated with excess body weight.3 Obesity is a 

complex condition with multiple contributing 

variables, making it challenging to treat the obesity 

epidemic.4 Excessive adiposity at the individual level 

occurs when there is a persistent surplus of energy 

due to a combination of genetic, biochemical, 

behavioral, socioeconomic, and environmental 

variables.5, 6, 7,8,9  

Inflammation is a natural response that the 

body uses to restore balance when it is disrupted by 

many factors. However, if inflammation becomes 

chronic or if the body overreacts, it can have harmful 

implications.10  

Overweight and obesity are characterized by 

a state of low-grade chronic inflammation. Recent 

research has revealed the intracellular pathways 

involved in inflammation associated with these 

conditions. Studies conducted on both mice and 

humans have shown that the consumption of nutrients 

can immediately produce inflammatory responses 

Obesity is associated with two main types of 

inflammation, metabolic inflammation and obesity-

induced inflammation. Metabolic inflammation, a 

hallmark of obesity, is associated with 

cardiometabolic complications, including impaired 

fatty acid and cholesterol metabolism, leading to 

insulin resistance.  Obesity-induced inflammation is 

characterized by chronic low-grade inflammation, 

which affects various metabolic organs, especially 

adipose tissue, where immune cells undergo 

significant changes in obesity, affecting metabolic 

regulation.11  

Morbid and non-morbid obesity exhibit 

inflammatory responses, the severity and extent of 

inflammation may vary between the two conditions, 

potentially influencing the development of metabolic 

disorders. Non-morbid inflammation, originates from 

an intense immune system response.  It results in an 

increase in Basal Metabolic Rate (BMR) and usually 

diminishes over time. This type of inflammation is 

more acute and differs from the chronic nature of 

obesity-induced inflammation.12 

Therefore, it is believed that the primary 

trigger for inflammation is excessive food intake, and 

the inflammatory pathway originates in metabolic 

tissues such as adipose tissue, liver, and muscle. 

These tissues respond to the stimulus by initiating the 

inflammatory response.10,13

  

 

 
  Created by  biorender.com 

Figure 1. Obesity is a multifactorial chronic disease caused by several factors, namely increased consumption of 

fast food, lack of physical activity, genetic, psychological, socio-economic status, age, and gender are factors 

that contribute to changes in energy balance that lead to the incidence of obesity. 

 

In obese individuals, both men and 

women, there is a higher activation of kinases, such 

as c-jun N-terminal kinase and the inhibitor of k 

kinase, in the tissue and liver. These kinases have 

the ability to stimulate the production of 

inflammatory cytokines.14,15 These kinases control 

subsequent transcriptional processes by activating 

specific transcription factors such as activator 

protein-1, nuclear factor κB, and interferon 

regulatory factor. This leads to an increase in the 

expression of genes that produce inflammatory 

mediators.   The upregulation of cytokines 
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intensifies receptor activation by creating a 

feedback loop that promotes inflammation and 

suppresses the signaling of metabolic pathways.16  

Visceral adipose tissue may generate 

inflammatory substances that stimulate the 

generation of acute-phase reactants in hepatocytes 

and endothelial cells. Adipocytes have been found 

to express and release TNF-alpha, suggesting that 

adipose body mass could play a significant role in 

explaining the connection between obesity and 

inflammation. Several studies have demonstrated a 

correlation between abdominal fat accumulation 

and increased levels of C-reactive protein (CRP), 

regardless of body mass index (BMI), which is a 

measure of abdominal obesity. The prevalence of 

persons with elevated hs-CRP was considerably 

greater in those with abdominal obesity compared 

to control patients, despite having a similar BMI.17 

Nutraceuticals are naturally occurring 

chemicals with a molecular size typically below 

3000 Da. They did not participate in essential 

metabolic processes and demonstrate a beneficial 

biological activity that supports healthy condition. 

Computational chemistry estimates over 400,000 

bioactive molecules, which are categorized into 

several chemical families and are of significant 

pharmacological relevance.18 The natural products, 

particularly herbs, that include nutraceuticals have 

demonstrated efficacy in the prevention and 

treatment of non-genetic obesity, along with their 

presumed mode of action. Certain phytocomplexes 

stimulate the breakdown of fats but do not inhibit 

the growth of fat cells. While some substances may 

stimulate thermogenesis, they did not inhibit the 

enlargement of fat cells. Other substances are 

classified as prebiotics, which stimulate the 

proliferation of bacteria that consume fat. 

However, these substances did not inhibit the 

transformation of stem cells into adipocytes.19 

Microalgae have gained interest for their 

potential use in the nutraceutical and pharmaceutical 

fields due to their bioactive components and 

advantageous effects on health.   Several microalgae 

species, including Euglena gracilis, Phaeodactylum 

tricornutum, Spirulina maxima, Spirulina platensis, 

and Nitzschia laevis, have demonstrated anti-obesity 

properties.20 The anti-obesity properties of 

microalgae can be assigned to various methods of 

action:1) Suppression of pre-adipocyte 

differentiation: Microalgae have the ability to inhibit 

the process of pre-adipocyte differentiation, 

resulting in reduced the quantity of fully developed 

adipocytes; 2) Microalgae may restrict the 

accumulation of triglycerides (TG) by decreasing the 

process of de novo lipogenesis and TG assembly. 3) 

Microalgae may stimulate lipolysis and enhance 

fatty acid oxidation, resulting in a decrease in lipid 

accumulation.20 

Research has demonstrated that consuming 

spirulina lipids in one's diet can reduce oxidative 

stress and inflammation caused by a diet high in fat 

and sugar (HFHSD) in mice. Spirulina contains 

antioxidants and has been linked to the reduction of 

chronic inflammation and oxidative stress, both of 

which are significant contributors to metabolic 

problems associated with obesity.21 

Although calorie restriction and exercise are 

commonly used treatments for obesity, spirulina has 

demonstrated significant advantages in promoting 

weight loss. Spirulina contains phycocyanin, which 

has a light-harvesting chromophore called 

phycocyanobilin. This compound is capable to 

inhibit nicotinamide adenine dinucleotide phosphate 

hydrogen (NADPH) oxidase, a major cause of 

oxidative stress in adipocytes. NADPH oxidase 

plays a crucial role in inducing insulin resistance and 

altering the production of adipokines and cytokines 

in enlarged adipocytes.   Therefore, by reducing 

oxidative stress in adipocytes, spirulina can 

potentially have widespread anti-inflammatory and 

insulin-sensitizing effects throughout the body.22 

 

MAIN CONTENTS 

Definition 

Energy balance refers to the balance between 

energy consumed through food and drink and energy 

expended through metabolic processes and physical 

activity. Thus indicating that obesity occurs when there 

is an excess of energy intake compared to energy 

expenditure.23 When people consume more calorie than 

they expend, they are in a positive energy balance, which 

leads to the storage of excess energy in the form of body 

fat.24 

The differences between males and females of 

the same age establish the reference ranges for Body 

Mass Index (BMI, kg/m2). In general, a BMI more than 

30 kg/m2 is seen as characteristic of obesity.  

Adipocytes, specialized cells for lipid storage, 

accumulate fat which serves as an energy source. Excess 

energy derived from food is turned into fatty acids and 

stored in cells, which then multiply or increase in size to 

accommodate the additional energy. The regulation of 

the equilibrium between energy consumption and 

expenditure is regulated by various factors that might 

contribute to obesity, such as those that stimulate the 

development of immature fat cells (adipogenesis) or 

those that enhance the breakdown of lipids with the 

release of energy (lipolysis). Dysregulation of energy 

expenditure, lipolysis, and adipogenesis are the primary 

factors that contribute to the development of obesity.26
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Figure 1.  As physical activity has decreased, bodyweights have increased, which is accompanied by a 

corresponding increase in energy expenditure. In fact, it has been suggested that becoming obese is the 

body’s way of increasing energy expenditure to achieve energy balance in an increasingly sedentary 

lifestyle. 

 

Additionally, adipose tissue consists of 

diverse cell types such as adipocytes, fibroblasts, 

endothelial cells, and different immune cells, which 

communicate with each other through a paracrine and 

endocrine system. Preadipocytes have the ability to 

complete differentiation into three distinct forms: 

white adipocytes (WA), brown adipocytes (BrA), and 

beige adipocytes (BeA). Each of these types has 

unique biological activities. Furthermore, mature 

white cells have the ability to transform into cells that 

resemble brown or white cells, a process known as 

transdifferentiation (which refers to the conversion of 

white adipose tissue into brown adipose tissue).27 

The brown and beige adipocytes exhibit a 

greater abundance of mitochondria in comparison to 

white cells, indicating their dedication to fat 

oxidation. Fibroblast and endothelial cells, which 

surround the blood vessels, have the potential to 

induce inflammation, leading to obesity.28  Likewise, 

the immune cells that infiltrate inflamed fat tissue, 

including the macrophages in fat tissue (ATMs), have 

a direct impact on the development of insulin 

resistance caused by obesity.   Furthermore, it has 

been revealed that natural killer T cells (NKs) play a 

role in regulating inflammation in adipose tissue in 

cases of obesity. Multiple recruited cells contribute to 

the augmentation of fat mass, and research has 

demonstrated their association with insulin resistance 

and their connection to alterations in the extracellular 

matrix.29 

 

EFFECTS AND RISK FACTORS OF OBESITY 

According to the World Obesity Federation's 2023 

atlas, it is projected that a significant proportion of 

the world's population could be overweight or obese 

by 2035, unless significant actions are implemented 

to address this problem. The survey predicts that in 

the next 12 years, more than 4 billion people, making 

up almost 51% of the world's population, would 

suffer from obesity or overweight.  The incidence of 

obesity is seeing a fast escalation, with youngsters 

and lower-income countries being 

disproportionately affected. The societal economic 

impact of health problems linked to obesity is 

significant, with estimates indicating it will surpass 

$4 trillion annually by 2035, amounting to around 

3% of the global gross domestic product (GDP).30 

Within the United States, a significant 

section of 22 states has a prevalence of adult 

obesity that is equal to or exceeds 35%. The 

Centers for Disease Control and Prevention 

(CDC) stresses the significance of implementing 

interventions that target the entire population to 

ensure fair and equal access to healthy food, safe 

environments for physical activity, 

comprehensive obesity prevention and treatment 

programs, and healthcare services that are 

supported by evidence, such as medication and 

surgical interventions. On a global scale, there are 

about 1 billion individuals who are affected by 

obesity, including 650 million adults, 340 million 

adolescents, and 39 million children.31 Currently, 

over 33% of the global population suffers from 

obesity, which is a broad, preventable disease. 

According to ongoing long-term patterns, it is 

estimated that by 2030, approximately 38% of 

adults worldwide would display signs of being 

overweight, and an additional 20% will be 

categorized as obese.32 

Overweight and obesity rates are on the rise 

in low- and middle-income countries, especially in 

urban regions.  A longitudinal research conducted 

in China analyzed a cohort of 12,543 people over a 

span of 22 years. The study results showed a notable 

rise in the incidence of obesity adjusted for age in 

both males and females. More precisely, the 
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incidence increased from 2.15% to 13.99% among 

the entire population. The incidence in females rose 

from 2.78% to 13.22%, and in males, it went from 

1.46% to 14.99%.31  

In the year 2000, there was a notable 

increase of 24% in the occurrence of obesity among 

African children under the age of 5. Recent 2019 

research reveals that a substantial percentage of 

Asian children under the age of 5 are affected by 

obesity or overweight issues, with more than half 

falling into this classification.33 The data provided 

by the World Health Organization (WHO) about 

sub-Saharan Africa reveals a negative correlation 

between the prevalence of overweight and obesity 

among adults and the incidence of stunting, 

underweight, and wasting in children.34 

 

MECHANISMS OF OBESITY IN NON-

COMMUNICABLE DISEASES 

The primary variables that contribute to 

obesity remain a subject of continuing discussion 

and diverse perspectives within the academic 

community. The current health guidelines for 

addressing obesity are based on the fundamental 

physiological premise that the formation of fat is 

affected by an energy imbalance caused by an 

unequal ratio of energy intake to expenditure.35 The 

growing prevalence of obesity is mainly caused by 

the increased consumption of energy-dense and 

highly palatable food, which has become more 

easily available. The dietary preferences made by 

individuals, along with the interaction of social, 

economic, and environmental factors related to food 

accessibility, have a significant impact on a patient's 

ability to attain equilibrium.36 

The etiology of obesity includes various 

elements, including genetic, environmental, 

socioeconomic, and behavioral or psychological 

causes.36 Obesity is associated with a variety of 

health issues, such as cardiovascular disease, 

dyslipidemia, and insulin resistance.  

These problems are known to promote to 

the development of diseases including diabetes, 

stroke, gallstones, fatty liver, and other diseases. 

The development of obesity can be linked to the 

accumulation of fatty metabolites, the activation 

of inflammatory signaling pathways, or other 

mechanisms that cause harm to hypothalamic 

neurons. These factors may help to clarify the 

biological defense mechanism that explains the 

increase in body fat accumulation.37 Insulin 

resistance is a major factor in the development of 

type 2 diabetes in individuals who are obese. 

Several elements have been suggested to explain 

the basic mechanisms of insulin resistance in the 

developing of obesity. The causes contributing to 

this condition include inflammation, 

mitochondrial dysfunction, hyperinsulinemia, 

lipotoxicity/hyperlipidemia, genetic 

susceptibility, endoplasmic reticulum (ER) 

stress, age, oxidative stress, fatty liver, hypoxia, 

lipodystrophy, and pregnancy.38

 

 
        Created by  biorender.com 

Figure 2. Overnutrition, sedentary lifestyle and genetic susceptibility are the leading factors associated with the 

development of obesity. In addition to dysfunctional angiogenesis, an obese state is characterized by an abnormal 

inflammatory response, low antioxidant capacity and reduced insulin sensitivity that may eventually lead to the 

generation of inflammation, oxidative stress and insulin resistance. 

Mechanism of stress oxidative and inflammation 

in obesity 

Obesity is characterized by inflammatory 

components that are directly and indirectly linked to 

significant chronic diseases, including diabetes, 

atherosclerosis, hypertension, and many forms of 

cancer. Individuals who are overweight or obese 

experience changes in their circulating levels of 
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inflammatory cytokines, including IL-6, TNFα, C-

reactive protein (CRP), IL-18, resistin, and 

visfatin.39 33Chronic inflammation affects the 

storage of fat in adipose tissue, leading to an excess 

of free fatty acids and triglycerides in the 

bloodstream. This, in turn, causes insulin resistance 

in muscle and liver. Adipocytes communicate with 

macrophages, which could infiltrate fat masses, 

resulting in obesity and causing the accumulation of 

fat in abnormal locations inside these tissues.40 

Enlarged adipose cells, together with the 

macrophages that inhabit them, collaborate to 

generate atypical chemicals that stimulate 

inflammation, including inducible nitric oxide, 

TNF-α, IL-6, and MCP-1. Tumor necrosis factor-

alpha (TNF-α) and interleukin-6 (IL-6) can promote 

insulin resistance by stimulating distinct crucial 

processes within the insulin signaling pathway. 

Multiple factors can initiate inflammation, 

particularly persistent low-grade inflammation that 

leads to obesity. The accumulation of fat mass can 

be affected by proinflammatory pathways, elevated 

levels of free radicals, and epigenetic alterations in 

certain genes, such as methylation of the IGF-1 gene. 

This path comprises many protein and metabolite 

complexes, including inflammasome activators, 

kinases, and associated coactivators.10 

Pro-inflammatory cytokines are primary 

among the determinants of inflammation during 

obesity, although the precise molecular mechanisms 

underlying its occurrence remain unknown.  Obesity 

is associated with elevated levels of inflammatory 

cytokines in the bloodstream compared to 

individuals who are overweight. It is hypothesized 

that these cytokines contribute to the development of 

insulin resistance. In obesity, the adipose tissue 

serves as the primary origin of pro-inflammatory 

cytokines. These cytokines are mostly produced by 

invading macrophages, although adipocytes also 

contribute to their production. Weight loss leads to a 

decrease in blood concentrations of these cytokines. 
10,13 

The primary cytokines responsible for 

chronic inflammation include tumor necrosis factor-

α (TNFα), interleukin-6 (IL-6), and the 

inflammasome-activated IL-1β.  TNF-α is a 

multifunctional molecule that has a key role in 

inflammation, the development of the immune 

system, programmed cell death, and the processing 

of fats, with various impacts on adipose tissue, 

including the regulation of fat metabolism and the 

transmission of insulin signals. The levels of 

circulating TNF-α are elevated in individuals with 

obesity and reduced during weight loss. TNF-α 

stimulates the release of IL-6, a potent pro-

inflammatory cytokine, while inhibiting the 

production of anti-inflammatory cytokines such as 

adiponectin. TNF-α triggers the programmed cell 

death of adipocytes and enhances the body's 

tolerance to insulin by blocking the signaling 

pathway of the insulin receptor substrate 1. 41 

IL-6 is a cytokine that has significant 

functions in acute phase reactions, inflammation, 

hematopoiesis, bone metabolism, and cancer 

progression. IL-6 regulates the balance of energy in 

the body and the response to inflammation. It has the 

ability to inhibit the activity of lipoprotein lipase, 

and it regulates appetite and energy consumption at 

the level of the hypothalamus. IL-6 plays a crucial 

role in the shift from acute inflammation to chronic 

inflammatory disease.   Deregulation of this process 

contributes to chronic inflammation in various 

disorders including obesity, insulin resistance, 

inflammatory bowel disease, inflammatory arthritis, 

and sepsis.42 

IL-1β is primarily synthesized by blood 

monocytes in reaction to infection, injury, or 

immunologic stimulus. It induces fever, low blood 

pressure, and the release of other pro-inflammatory 

cytokines, such as IL-6.   The inflammasome 

converts the inactive precursor pro-IL-1β into its 

active version, IL-1β. IL-1β has recently been 

recognized as a significant initiator of the 

inflammatory response in obesity.15 Peroxisome 

proliferator-activated receptors (PPARs) are 

transcription factors that belong to the ligand-

inducible nuclear hormone receptor superfamily. 

They have the ability to regulate gene expression in 

both positive and negative ways, depending on the 

binding of various lipid-derived hormones and 

metabolites. The management of lipid metabolism 

involves three primary isoforms, namely PPARα (or 

NR1C1), PPARβ/δ (or NR1C2), and PPARγ (or 

NR1C3). These isoforms are not only involved in 

lipid metabolism but also serve as insulin sensors.43 

PPAR subunits are expressed in several 

tissues, such as adipose, liver, muscle, and 

endothelial tissues.  The activation of PPARγ 

primarily impacts lipid levels and influences fatty 

acid metabolism. Conversely, PPARγ is primarily 

implicated in regulating adipogenesis, energy 

balance, and lipid biosynthesis; its activation 

influences insulin resistance.44 

PPARβ/δ is involved in the process of fatty 

acid oxidation, primarily in skeletal and cardiac 

muscles. Additionally, it plays a role in the 

regulation of blood glucose and cholesterol levels.   

PPARs can also create heterodimers with retinoid X 

receptor (RXR), which regulates the expression of 

genes related to lipid metabolism, adipogenesis, 

maintenance of metabolic balance, and 

inflammation.45 



Journal of Nutrition College, Volume 13, Nomor 3, Tahun 2024, 253 

 

Copyright 2024, P-ISSN: 2337-6236; E-ISSN: 2622-884X 

PPARγ is widely recognized as the primary 

regulator of adipogenesis, and blocking its activity is 

a popular approach for identifying anti-obesity 

compounds.   PPARγ inhibitors have demonstrated 

efficacy in the treatment of obesity by suppressing 

the expression of adipose tissue genes. However, 

these medications may have adverse effects on other 

tissues.   PPARγ agonists are employed as insulin 

sensitizers to enhance insulin resistance in 

individuals with diabetes.   PPARγ consists of seven 

gene isoforms, including PPARγ1 and PPARγ2, 

which are mostly expressed in adipocytes. In 

adipocytes, they play a role in lipid metabolism and 

cell differentiation. They are also found in 

macrophages, where they initiate the early 

inflammatory response. Several nutraceuticals have 

demonstrated the ability to influence the PPAR 

signaling pathway through various mechanisms. The 

oil derived from Nigella sativa, which contains 

Thymoquinone, a compound that activates PPARγ, 

has been shown to reduce the levels of TNF-α and 

adipokines in individuals who are overweight or 

obese.46,47 

 

FUNCTIONAL FOOD 

Obesity is a multifactorial problem that 

develops from a combination of genetic, 

environmental, behavioral, lifestyle, cultural, and 

metabolic variables. It could result in the 

development of further health conditions, such as 

cancer, hypertension, diabetes, dyslipidemia, 

atherosclerosis, and various others.   Obesity results 

from a disparity between the amount of energy 

expended and the amount of energy consumed. The 

development of foods or components aimed at 

preventing obesity should focus on either one or both 

of these characteristics. Functional foods used for 

managing obesity should possess the capacity to 

promote satiety, decrease appetite, regulate lipid 

metabolism, influence the life cycle of adipocytes, 

and stimulate thermogenesis.48 

Food items contain bioactive substances in 

trace amounts, and their impact on human health is 

under constant investigation. Epidemiological 

statistics indicate that consuming significant 

amounts of natural functional foods, particularly 

certain fruits and vegetables that contain abundant 

bioactive components, is linked to a reduced 

likelihood of developing chronic conditions, 

including cardiovascular illnesses, cancer, metabolic 

syndrome, type II diabetes, and obesity.49 Animal 

and clinical research have shown that some bioactive 

chemicals and functional food might have a positive 

impact on weight management and could help 

reduce the metabolic effects of increased body 

weight. Nevertheless, the evidence is open to 

discussion and various effects have been seen in 

other research. According to the literature review 

study, scientific evidence indicates that combining 

certain functional foods into a balanced diet may be 

beneficial for weight control and reducing the 

metabolic effects of obesity.   

 

HUMAN STUDY EFFECT OF SPIRULINA 

PLANTENSIS 

In 2008, Lee et al conducted research on 37 

Korean individuals with type 2 diabetes mellitus 

(T2DM) and BMI > 23 testing the effects of 

consuming 8g/day of spirulina for 12. The study 

found that this intervention led to a significant 

decrease in triglyceride levels, specifically from 

125.8 to 98.5 mg/dL, with a statistical significance 

of p<0.05. Individuals with elevated plasma 

triglyceride (TG) levels experienced more 

significant decreases in their TG levels.  In the same 

way, individuals who had elevated levels of TC and 

LDL-C exhibited more substantial reductions in TC 

and LDL-C, as well as improvements in blood 

pressure. The study also found a significant decrease 

in plasma malondialdehyde levels (p<0.05) and a 

slight increase in plasma adiponectin levels (p<0.1) 

with spirulina intake. These changes suggest a 

reduction in oxidative stress.50 

Bermejo-Bescós et al. investigated the 

capacity of Spirulina platensis to suppress lipid 

peroxidation and its impact on the functions of SOD, 

CAT, glutathione peroxidase (GPx), and glutathione 

reductase (GR) following the exposure of SH-SY5Y 

neuroblastoma cells to oxidative stress caused by 

iron. Spirulina platensis preserved the functionality 

of cellular antioxidant enzymes, including total GPx, 

GPx-Se, and GR, while also enhancing the amounts 

of reduced glutathione in these cells. Interestingly, 

the antioxidant capability of Spirulina platensis can 

be heightened when subjected to increased 

environmental stress.51 

Abd El-Baky et al. investigated the potential 

for enhancing the levels of some bioactive chemicals 

in Spirulina platensis by growing cells in a medium 

containing different concentrations of hydrogen 

peroxide (H2O2). A beneficial links was discovered 

between rising H2O2 concentrations and higher 

levels of cellular lipophilic antioxidants (total 

carotenoids and α-tocopherol) as well as hydrophilic 

antioxidants (glutathione and ascorbic acid). 

Furthermore, elevating the levels of H2O2 resulted 

in a significant and consistent increase in the activity 

of antioxidant enzymes in Spirulina platensis. These 

enzymes include catalase (CAT), peroxidase (PX), 

superoxide dismutase (SOD), and ascorbate 

peroxidase (APx). Therefore, Spirulina platensis has 

the potential to be beneficial in the treatment of 
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diseases that are exacerbated by reactive oxygen 

species (ROS), as well as in the development of 

innovative therapies for neurological disorders like 

Alzheimer's or Parkinson's disease.52

 
        Created by  biorender.com 
Figure 3. Spirulina has many health benefits, including antioxidant, immunomodulatory, anti-inflammatory, 

anticancer, anti-viral, and anti-bacterial activities, as well as positive effects on hyperlipidemia, malnutrition, 

obesity, and diabetes. 

 

Konícŭková et al. (2014) revealed similar 

findings, wherein they investigated the anticancer 

properties of Spirulina platensis using in vitro cell-

based models. The findings demonstrated that 

Spirulina had both anti-proliferative properties and 

the ability to suppress the generation of 

mitochondrial ROS, hence influencing the redox 

status of glutathione.53 The capacity of spirulina to 

activate cellular antioxidant enzymes including GPx, 

GPx-Se, and GR accounts for its significant 

antioxidant capacity in vitro. Additionally, there is a 

high correlation between its antioxidant activity and 

the activity of scavenging enzymes including SOD, 

CAT, PX, and APx, as well as other antioxidants like 

GSH and β-carotene. Remarkably, increased 

environmental stress increases antioxidant activity. 

 

CONCLUSIONS 

Spirulina plantensis supplements can be 

used as an antioxidant supplement, as an alternative 

in obesity treatment, and to control weight under 

calorie restriction conditions. Spirulina antioxidant 

content has the effect of reducing and preventing 

inflammation in obesity. Spirulina functional 

compounds, such as phenolics and ficocyanins, have 

anti-inflammatory effects that help modulate the 

inflammatory response. In addition, Spirulina's 

antioxidant properties, including its ability to 

scavenge free radicals, have been linked to its anti-

inflammatory effects, making it effective in 

controlling and improving the inflammatory process 

in obesity. 

Overall, Spirulina's antioxidant and anti-

inflammatory properties play an important role in 

reducing inflammation associated with obesity, 

making it a promising natural intervention for 

managing obesity-related inflammatory conditions. 

The causes of obesity are multifactorial, so in obesity 

management not only make changes in terms of 

intake, either by consuming spirulina supplements, 

but to be more optimal it needs to be balanced with 

increasing physical activity. 
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