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Abstract 

Cinnamon, obtained from the bark of Cinnamomum species, has been used as both a spice and a medicine 

for thousands of years. This review looks at the scientific research supporting the many health benefits of 

cinnamon, especially its abilities to fight oxidative stress, reduce inflammation, control blood sugar, and 

kill harmful microorganisms. The main active compounds that provide these benefits include 

cinnamaldehyde, eugenol, cinnamic acid, and several polyphenols like procyanidins and catechins. 

Research studies show that taking cinnamon supplements can lower fasting blood glucose levels, improve 

how cells respond to insulin, balance cholesterol levels, and reduce inflammation markers in the body. The 

antimicrobial properties of cinnamon oils work against many types of bacteria, fungi, and viruses. 

Additionally, new research suggests cinnamon may protect the brain, support heart health, and even fight 

cancer. This review examines current research findings, explains how cinnamon works in the body, 

discusses safety concerns including differences in coumarin content between species, and identifies areas 

needing more study. Overall, the evidence supports using cinnamon as an additional therapy for metabolic 

problems, inflammatory conditions, and infections, though more standardized preparations and long-term 

studies are needed to establish proper dosing and confirm lasting benefits. 
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Introduction 

Cinnamon comes from the inner bark of trees in the Cinnamomum family, and people have valued it as 

both a cooking spice and healing agent for over 5,000 years[1]. Historical records show that ancient 

Egyptians used it in their mummification process, and it played an important role in traditional Chinese 

medicine and Ayurvedic healing practices[2]. 
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The Cinnamomum genus includes around 250 different species, but two dominate the market: 

Cinnamomum verum (Ceylon cinnamon) and Cinnamomum cassia (Chinese cinnamon)[3][4]. These two 

species have different chemical compositions and health properties. Ceylon cinnamon has very low levels 

of a compound called coumarin (0.005-0.090 mg/g), while Cassia cinnamon contains much higher 

coumarin levels (700-12,200 mg/kg)[5][6]. 

The health benefits of cinnamon come from its complex mix of chemical compounds. The main bioactive 

components include cinnamaldehyde (65-80% of bark oil), eugenol, cinnamic acid, and several 

polyphenols[7][8]. The polyphenol fraction includes catechins, epicatechins, and procyanidins[9][10]. 

These compounds work together to provide cinnamon's powerful antioxidant, anti-inflammatory, anti-

diabetic, and antimicrobial properties. 

 

Antioxidant Properties 

Oxidative stress happens when there's an imbalance between harmful reactive oxygen species (ROS) and 

the body's antioxidant defense systems. This imbalance plays a fundamental role in many chronic diseases, 

including diabetes, heart problems, and cancer[11]. Cinnamon shows powerful antioxidant activity by 

directly neutralizing free radicals, increasing the body's own antioxidant enzymes, and activating cellular 

protective pathways[12]. 

When scientists compared 26 common spices, cinnamon had the highest antioxidant activity, suggesting it 

could be used as a natural food preservative[13]. Cinnamaldehyde and polyphenolic compounds, 

particularly procyanidins and catechins, provide superior antioxidant activity because they have multiple 

hydroxyl groups that can donate hydrogen atoms to stabilize free radicals[14]. 

Animal studies provide strong evidence for cinnamon's system-wide effects. When researchers gave 

cinnamon bark powder to rats for 90 days, they saw significant increases in antioxidant enzyme activities 

including superoxide dismutase, catalase, and glutathione peroxidase[15]. At the molecular level, 

cinnamon compounds activate the Nrf2 signaling pathway, which acts as a master regulator of cellular 

antioxidant responses[16]. Overall, these protective effects demonstrate that cinnamon extracts protect cells 

by reducing ROS levels and preventing oxidative damage. 

 

Anti-inflammatory Properties 

Chronic inflammation underlies the development of numerous diseases, including metabolic syndrome, 

cardiovascular disease, and cancer[17]. Cinnamon shows powerful anti-inflammatory effects by 

modulating inflammatory mediators, particularly the NF-κB pathway, COX-2 expression, and iNOS 

activity[18]. 

Laboratory studies using stimulated macrophages revealed that cinnamaldehyde dose-dependently blocks 

nitric oxide, TNF-α, and prostaglandin E2 production[19]. At 50 μM concentration, it significantly 

suppressed iNOS and COX-2 protein expression by over 75%, indicating strong anti-inflammatory 

activity[20]. 

Animal studies provide strong evidence for cinnamon's body-wide properties. In paw swelling models, 

cinnamaldehyde significantly reduced inflammation and enhanced antioxidant enzyme activities while 

decreasing inflammatory markers[21]. Cinnamon water extract also reduced serum IL-6 and TNF-α levels 

in mice[22]. 

Human clinical trials support cinnamon's potential. In type 2 diabetic patients receiving 3 grams per day for 

8 weeks, researchers observed significant reductions in NF-κB levels and inflammatory factors[23]. 

Overall, given that chronic inflammation characterizes metabolic syndrome and cardiovascular disease, 

cinnamon's multi-targeted actions make it a promising addition to standard treatments. 
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Anti-diabetic Properties 

Type 2 diabetes represents a global health crisis affecting over 537 million adults worldwide[24]. Given the 

limitations of current drug therapies, natural products with insulin-sensitizing properties have attracted 

considerable research attention. 

Research identified compounds in cinnamon with insulin-potentiating properties. Aqueous cinnamon 

extracts potentiated insulin activity more than 20-fold compared to other tested compounds[25]. 

Polyphenol Type-A polymers from cinnamon bark show insulin-like biological activity by stimulating 

insulin receptors and activating downstream signaling pathways[26]. 

Cinnamon improves blood sugar control through several mechanisms. It enhances insulin sensitivity in 

skeletal muscle and fat tissue, protects pancreatic β-cells from oxidative damage, blocks intestinal enzymes 

that digest carbohydrates thereby reducing post-meal blood sugar spikes, and activates AMPK, a master 

metabolic regulator[27][28]. Additionally, phenolic compounds inhibit AGE formation, helping prevent 

diabetic complications. 

Clinical trials have shown promising results. A landmark 2003 study involving 60 type 2 diabetic patients 

demonstrated that 1-6 grams per day of cinnamon for 40 days significantly reduced fasting glucose by 18-

29%, triglycerides by 23-30%, and cholesterol by 12-26%[29]. A 2024 meta-analysis of 24 trials revealed 

that cinnamon supplementation significantly reduced fasting blood sugar and HbA1c compared to 

controls[30]. Interestingly, benefits are more pronounced in patients with higher baseline glucose levels, 

suggesting targeted application in poorly controlled diabetes. 

 

Antimicrobial Properties 

Cinnamon essential oils and extracts show broad-spectrum antimicrobial activity against Gram-positive 

bacteria, Gram-negative bacteria, fungi, and yeasts [31][32]. This positions cinnamon as a promising 

natural alternative to synthetic antimicrobials, particularly given the escalating problem of antimicrobial 

resistance. 

Cinnamon's antibacterial effects involve disruption of bacterial cell membrane integrity, inhibition of cell 

wall synthesis, and interference with biofilm formation [33]. Cinnamaldehyde, the primary antimicrobial 

agent, integrates into bacterial membranes causing physical disruption. 

Cinnamon essential oil demonstrates powerful activity against common pathogens. Against Staphylococcus 

aureus and Escherichia coli, MIC values are around 4.88 μg/mL, with synergistic effects when combined 

with antibiotics [34]. For MRSA, cinnamon extracts show strong bactericidal activity, suggesting potential 

against drug-resistant strains. Studies demonstrate that cinnamon combined with conventional antibiotics 

reduces MICs by 2- 8  fold, suggesting potential for combination therapy [35]. 

Cinnamon shows powerful antifungal activity against Candida species. Cinnamaldehyde demonstrated 

strong inhibition zones against C. albicans with MIC values of 51 μg/mL [36]. Approximately 55.5% of 

fluconazole-resistant strains showed sensitivity to cinnamon oils, suggesting usefulness against drug-

resistant yeasts. Cinnamaldehyde disrupts fungal cell membranes and inhibits biofilm formation, with 

viable Candida cells eliminated within 4 hours. 

Topical application of cinnamon essential oil accelerates infected wound healing through direct 

antimicrobial effects, enhanced antioxidant capacity, and increased production of growth factors [37]. In 

infected wound models, daily application reduced bacterial load and promoted faster healing compared to 

controls. 
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Additional Health Benefits 

Cardiovascular Health 

Cinnamon supplementation significantly improves cardiovascular risk markers. Human trials demonstrate 

that 1-6 grams per day for 40 days decreases total cholesterol by 12-26%, triglycerides by 23-30%, and 

LDL cholesterol by 7-27% in diabetic patients [38]. Cinnamon shows blood pressure-lowering effects 

through widening of blood vessels via nitric oxide production. Clinical trials demonstrate reductions in 

systolic blood pressure by 3.4-5.99 mmHg in hypertensive patients [39]. Additionally, cinnamon 

polyphenols demonstrate anti-atherosclerotic properties by reducing inflammation and preventing plaque 

formation in artery walls. 

 

Neuroprotection 

Sodium benzoate, a cinnamon breakdown product, increases neuroprotective proteins in brain cells. In 

Parkinson's disease models, cinnamon powder reduced brain inflammation, prevented dopamine neuron 

loss, and improved movement functions [40]. For Alzheimer's disease, cinnamon extracts block tau protein 

clumping and reduce toxic β-amyloid clusters in mouse models. While promising in laboratory studies, 

human clinical trials are needed to confirm effectiveness. 

 

Cancer Prevention 

Laboratory studies show that cinnamon extract inhibits growth of various cancer cell lines including breast, 

prostate, colon, and leukemia cells [41]. Cinnamaldehyde causes cancer cell death through caspase 

activation and mitochondrial dysfunction. Animal studies show that cinnamon extract reduces tumor size, 

and combining it with chemotherapy enhances effectiveness while reducing toxicity. 

 

Weight and Metabolic Benefits 

Meta-analyses demonstrate that cinnamon supplementation significantly reduces body weight and BMI, 

with effects more pronounced at doses of 3 grams per day or more [42]. Cinnamon addresses multiple 

components of metabolic syndrome through improved insulin sensitivity, cholesterol reduction, and blood 

pressure regulation. 

 

Gut Health Support 

Cinnamon shows prebiotic properties, promoting growth of beneficial gut bacteria. In colitis models, 

cinnamon improved bacterial diversity, increased short-chain fatty acid-producing bacteria, and reduced 

intestinal inflammation [43]. Cinnamon also stimulates digestive enzymes and provides relief from gas and 

bloating. 

 

Safety and Toxicity 

A primary safety consideration is coumarin content, particularly in Cassia cinnamon. Coumarin has liver-

damaging potential at high doses[44]. Ceylon cinnamon contains trace coumarin levels (0.005-0.090 mg/g), 

whereas Cassia contains significantly higher levels 

(700-12,200 mg/kg)[45]. For a 70 kg individual, safe consumption is approximately 0.6-1.4 grams of 

Cassia cinnamon daily or much higher amounts of Ceylon cinnamon. 

Case reports document liver toxicity with high-dose supplementation, particularly when combined with 

statins. However, systematic reviews report no significant adverse effects in most clinical studies using 

doses up to 6 grams per day for up to 6 months[46]. 

Based on clinical evidence, recommended dosages are 1-6 grams per day for diabetes management or 1.5-3 

grams per day for metabolic syndrome. For general health, 0.5-2 grams per day is appropriate. Pregnant 

http://www.ijcrt.org/


www.ijcrt.org                                           © 2025 IJCRT | Volume 13, Issue 11 November 2025 | ISSN: 2320-2882 

IJCRT2511919 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org h778 
 

women, children, and those with liver disease should use conservative dosing with preference for Ceylon 

cinnamon. 

Coumarin acts as a blood thinner, potentially enhancing anticoagulant medications like warfarin, thereby 

increasing bleeding risk[47]. Cinnamon's glucose-lowering effects may increase diabetes medication 

effects, requiring blood glucose monitoring. Using cinnamon with liver-toxic medications like statins 

should be approached cautiously. 

Consumers should preferentially select Ceylon cinnamon for regular supplementation, verify botanical 

species on product labels, and consult healthcare providers before starting therapeutic dosing. 

 

Future Research Directions 

Current research demonstrates significant variability in cinnamon's chemical composition depending on 

species, geographic origin, and extraction techniques. Future priorities include developing standardized 

cinnamon extracts with defined bioactive concentrations, investigating how the body absorbs and processes 

key components, and establishing quality standards for commercial products. 

Most clinical trials have durations of 40 days to 6 months. Long-term studies of one year or more are 

needed to assess sustained effectiveness in chronic disease management and evaluate safety profiles 

regarding coumarin accumulation and liver toxicity. 

Key areas requiring investigation include dose-response relationships for specific conditions, comparative 

effectiveness against standard treatments, identification of patient groups most likely to benefit, and 

development of combination therapy protocols integrating cinnamon with conventional medications. 

Emerging evidence suggests potential applications in brain disorders like Alzheimer's and Parkinson's, 

inflammatory bowel diseases, cancer prevention, and wound healing. Rigorous clinical trials are needed to 

validate these potential uses. 

 

Conclusion 

This review demonstrates that cinnamon has remarkable therapeutic potential due to its diverse chemical 

composition and multi-targeted biological activities. The principal bioactive components including 

cinnamaldehyde, eugenol, cinnamic acid, and polyphenolic compounds provide powerful antioxidant, anti-

inflammatory, anti-diabetic, and antimicrobial properties validated through laboratory studies, animal 

models, and clinical trials. 

Cinnamon's antioxidant capacity ranks among the highest of common spices, coming from direct free 

radical neutralization and activation of the body's own antioxidant defenses. Anti-inflammatory effects 

occur through suppression of NF-κB, COX-2, and iNOS pathways. The anti-diabetic properties involve 

insulin receptor sensitization, β-cell protection, and carbohydrate digestion blocking, with clinical trials 

showing significant reductions in fasting glucose and HbA1c. Broad-spectrum antimicrobial activity 

against bacteria and fungi positions cinnamon as a promising natural antimicrobial, particularly relevant 

given increasing antibiotic resistance. 

Beyond these primary activities, emerging evidence supports cardiovascular protection through cholesterol 

improvement and blood pressure reduction, neuroprotective effects in Parkinson's and Alzheimer's models, 

anticancer activities, metabolic syndrome management, and gut health benefits. 

Safety considerations focus primarily on coumarin content, which varies dramatically between Ceylon 

cinnamon (minimal levels) and Cassia cinnamon (high levels requiring dose limitation). Clinical trials 

demonstrate acceptable safety profiles at therapeutic doses of 1-6 grams per day for durations up to 6 

months. Drug interactions warrant attention, particularly with blood thinners and diabetes medications. 

In conclusion, cinnamon represents a valuable evidence-based natural product with therapeutic potential as 

an additional treatment for metabolic disorders, inflammatory conditions, and infectious diseases. While 
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substantial evidence supports cinnamon's health benefits, sensible recommendations advocate for 

preferential use of Ceylon cinnamon, following evidence-based dosing guidelines, and consulting with 

healthcare providers for therapeutic applications. 
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