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ABSTRACT 

Introduction and purpose: Curcumin is the main natural lipophilic polyphenol obtained from 

Curcuma longa L. Its anti-inflammatory, anti-cancerous, anti-obesity, antioxidant, and lipid-

lowering effects have attracted scientists' attention. Due to its diverse pharmacological 

properties, curcumin might be a beneficial and promising nutraceutical food dealing with 

civilization diseases. NCDs (non-communicable diseases) such as obesity, cardiovascular 

diseases, and diabetes mellitus are significant health issues affecting global society.  

Aim of the study: The purpose of this review is to present a thorough analysis of the impact of 

supplementation curcumin on the prevention, course, and complications of obesity, 

cardiovascular diseases, and diabetes mellitus.  

Material and methods: An analysis of papers available in PubMed and Google Scholar was 

performed using the following keywords: curcumin, curcumin and Type 2 Diabetes Mellitus, 

curcumin and chronic diseases, curcumin and obesity, curcumin and Cardiovascular diseases, 

curcumin and lipid, curcumin and glucose.  

Conclusion: As studies have shown, curcumin might be a promising nutraceutical food in 

treating obesity, cardiovascular diseases, and type 2 diabetes mellitus. Further research should 

be conducted to assess the impact of curcumin better and to establish the appropriate dose, 

formulation, and duration of the therapy. 

Keywords: Curcumin, Type 2 Diabetes, Cardiovascular Disease, Obesity, Glucose, Lipid 
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INTRODUCTION  

Curcumin is a main natural lipophilic polyphenol obtained from Curcuma longa L. (turmeric) 

[1] rhizome used in Asian medicine and cuisine for centuries, so it has emerged as a candidate 

to study its natural properties. Numerous studies were conducted to explore its anti-

inflammatory, anti-cancerous, anti-obesity, antioxidant, and lipid-lowering effects [2,3]. Due 

to its diverse pharmacological properties, curcumin might be a beneficial and promising 

nutraceutical food dealing with civilization diseases. Civilization diseases also known as non-

communicable diseases (NCDs) are characterized by slow progression, long duration, and 

multifactorial etiology. They are the leading cause of death worldwide, with the largest share 

of cardiovascular diseases, cancers, respiratory diseases, and diabetes [4]. However, the term 

NCDs covers a range of health problems, in this article, we will focus on providing a thorough 

analysis of the latest reports on the influence of curcumin on obesity, CVD, and diabetes as 

those are considered significant health challenges affecting society. 

 

Obesity 

Obesity and overweight are major health problems all over the world [5]. According to WHO 

in 2022 2,5 billion adults were overweight [6]. What is more, it is a known risk factor for 

developing numerous diseases such as cardiovascular disease [7,8], diabetes [7], cancers [9], as 

well as it is considered as NCDs itself [4]. Adipose tissue not only stores excessive intake of 

energy, but it has a role as an endocrine organ while secreting adiponectin and leptin, and 

proinflammatory cytokines such as NF-kB, tumor necrosis factor (TNFα), interleukin (IL)-6, 

IL-1β [10] regulate systemic metabolism [11]. Chronic low-grade inflammation might be the 

link between excessive adipose tissue and previously mentioned diseases [10,12]. While having 

natural anti-inflammatory properties [3], curcumin became a subject of researchers' interest. 

A meta-analysis conducted by Maryam et al assessed the impact of curcumin intake on weight 

in overweight patients with metabolic syndrome and associated disorders. Significant reduction 

of BMI, waist circumference, and weight were observed [13]. Additionally, curcumin intake 

increased adiponectin levels which have anti-inflammatory prosperities by inhibiting NF –kB 

activation, and decreased leptin levels (pro-inflammatory prosperities) [11,13,]. On the other 

hand, waist-circumference change was not observed in this and 2 different meta-analyzes 

[14,15]. 

A study conducted on 84 overweight and obese patients with NAFLD showed that intake of 

two 40 mg capsules per day for three months significantly decreased serum inflammatory 

markers such as hs-CRP, IL-6, and TNF-alpha [16]. Similar conclusions were reached in a 
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randomized placebo-controlled trial, where 60 overweight and obese adolescent girls were 

selected. They were administered a slight weight-loss diet and 500 mg/day curcumin intake for 

10 weeks. As a result, there was a significant decrease in hs-CRP and IL-6 compared to the 

placebo group [17].  

Cardiovascular diseases (CVDs) 

Cardiovascular diseases remain a leading cause of morbidity and mortality worldwide [4], so 

new therapeutic approaches are needed. Among natural compounds, curcumin has attracted 

considerable attention due to its potential cardioprotective effects. Key health factors that 

increase the risk of cardiovascular disease are obesity, smoking, nutrition, physical activity, 

raised blood pressure, hyperglycemia, and hyperlipidemia [4]. 

A meta-analysis conducted by Si Qin et al. indicates that curcumin intake significantly reduced 

serum LDL-C and TG levels compared to the control group. Also, in patients with metabolic 

syndrome serum total cholesterol level was lower, however, the effect on HDL-C was not 

favorable. [18].  

Campbell et al. investigated whether the enhanced bioavailable curcumin would improve 

biomarkers related to cardiovascular diseases and arterial function in young, obese men. In a 

placebo-controlled trial, 22 men took 500mg curcumin formulated with fenugreek fiber daily 

for 12 weeks. As a result, HDL levels increased, and homocysteine levels decreased. However, 

this study did not show significant differences in changes in central blood pressure, glucose, 

insulin, leptin, adiponectin, and endothelial function. [19]. In patients with metabolic syndrome 

curcumin intake has beneficial effects, significant diastolic blood pressure reduction, decrease 

in triglycerides levels, and HDL increase were observed [20]. At least 12 weeks of 

supplementation of curcumin indicated a significant reduction of SBP, but there was no effect 

on DBP [21].  

Curcumin's influence on lipids may be explained by several mechanisms, among others by 

reducing oxidative stress, increasing expression of LDL-receptor, promoting TG lipolysis, 

reducing cholesterol absorption, and stimulating fatty acid oxidation. Nonetheless, it remains 

uncertain which mechanism exerts the greatest impact [20]. Studies show inconclusive and not 

repeated results on SBP and DBP. Therefore, more trials on hypertensive patients should be 

conducted [20, 21].  

Acute myocardial infarction causes permanent damage to the heart muscle even when treated 

effectively with thrombolysis, percutaneous coronary intervention (PCI), and coronary artery 

bypass grafting (CABG). Nevertheless, conducted research suggests that myocardial 

ischemia/reperfusion (I/R) injury causes unavoidable pathological changes during the 
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reperfusion process after the revascularization [22]. Furthermore, it leads to myocardial 

dysfunction, structural impairment, and disturbances in myocardial electrical activity, 

exacerbating myocardial necrosis and leading to complications like arrhythmia, reduced 

ventricular function, and death [23]. As it might be connected to inflammation, accumulation 

of oxygen reactive species, cell apoptosis, and damage to the mitochondrial membrane, 

curcumin might be a cardioprotective nutraceutical applied in the clinical setting.  

A clinical study by Wongcharoen et al. aimed to investigate the effects of curcuminoids on the 

frequency of acute myocardial infarction after CABG. 121 patients undergoing CABG of whom 

61 received 4g curcuminoids per day in addition to standard therapy 3 days before the scheduled 

surgery until 5 days after surgery. In the group taking curcuminoids, there was a significant 

decrease in the incidence of in-hospital MI compared to placebo. CRP level, which was 

measured 3 days after the operation to observe the impact of curcuminoids on oxidative stress 

and inflammation, was significantly higher in the placebo group. Also, plasma MDA, an 

oxidative stress marker, was increased after CABG in the placebo group but decreased 

significantly after CABG in the curcuminoid group. What is more, the average increase in 

postoperative NT–pro-BNP level compared to preoperative level was greater in the placebo 

group than in the curcuminoid group [24].  

Aslanabadi et al. investigated whether the intake of one dose of 480 mg nano micelle curcumin 

and standard treatment before PCI have an impact on CK-MB and troponin I. The study did not 

show any significant changes in tested parameters between groups [25].  Another study, by 

Prommintikul et al., investigated patients undergoing PCI. Patients in the control group were 

administered 4g/day at least one day before PCI and 4g 1 day after PCI. There were no changes 

between the placebo and control group in CRP, troponin T levels, and incidence of PCI-related 

myocardial injury [26]. Both studies did not show positive effects of short-term curcumin intake 

before PCI.   

DIABETES AND GLUCOSE LEVELS  

Type 2 diabetes mellitus is a metabolic and chronic disease growing in the world. Not only 

good control of diabetes but also prevention and treatment of complications are major public 

concerns. Researchers are continually seeking novel approaches to manage and potentially 

minimize its impact. Among natural substances everlastingly studied, curcumin is gaining a 

growing interest due to its multi-faced biological activity.  

A healthy lifestyle understood as a healthy diet, normalized body weight, no tobacco use, and 

regular physical activity are known as T2DM preventive actions. Curcumin might also be a 
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prevention agent by affecting glucose parameters, lipids, and body parameters [27]. 

Chuengsamarn et al. Investigated the efficacy of curcumin in delaying the development of 

T2DM in the prediabetic population. In the RCT the intervention group was administered 6 

capsules, 250mg of curcumin each for 9 months. As a result, 16,4% of patients in the placebo 

group were diagnosed with T2DM while no one in the intervention group, in which HbA1c, 

fasting plasma glucose, and OGTT at 2h were significantly lower. Beta-cell function was 

assessed by HOMA-beta, C-peptide, and proinsulin-insulin ratio, of which HOMA-beta was 

significantly increased and C-peptide was significantly lower in the curcumin-treated group. 

Proinsulin-insulin ratio results were not significant. To evaluate insulin resistance HOMA-IR 

was examined. HOMA-IR level was significantly lower in the intervention group [28].  

The subsequent study, conducted by Thota et al., aimed to investigate the effects of curcumin 

and/or long-chain omega-3 polyunsaturated fatty acids on glycemia and blood lipid levels in 

patients with elevated risk of diabetes development, impaired fasting glucose, or impaired 

glucose tolerance. Patients were assigned to 4 groups (placebo, curcumin with placebo, 

curcumin with fatty acids, fatty acids with placebo), in curcumin groups it was 180mg of 

curcumin per day. Only in curcumin with the placebo group fasting insulin significantly 

decreased with no significant changes in fasting glucose, nor HbA1c [29]. 

When it comes to the complications of diabetes, the most often mentioned are cardiovascular 

diseases, chronic kidney disease, neuropathy, foot damage, and retinopathy [30]. The effect of 

Nano-curcumin supplementation on patients with sensorimotor polyneuropathy and T2DM was 

studied by Asadi et al. Patients in the intervention group received 80mg of nano-curcumin for 

8 weeks. The supplementation resulted in a significant decrease in HbA1c and fasting glucose. 

To measure the neuropathy Toronto clinical neuropathy score (TCNS) was used. TCNS 

assesses symptoms, sensory (among others temperature), and reflexes. After 8 weeks the test 

was performed again and there was observed a significant reduction of a total score of 

neuropathies, total reflex score, and temperature in the intervention group [31]. 

Adibian et al. Conducted a CRT study to investigate curcumin supplementation's effects on 

CRP, serum adiponectin, and lipid profile in patients with T2DM. The intervention group 

received 500mg of curcumin 3 times per day for 10 weeks. At the end of the study, the TG level 

decreased significantly in the curcumin group compared to the baseline. CRP decreased and 

adiponectin increased in the curcumin group compared to the placebo group. Both results were 

significant. These results suggest that patients supplementing curcumin may reduce diabetes 

complications by reducing TG level and inflammation markers [32]. 
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The disturbance of blood flow and nerve damage hinder wound healing. Mehrdad et al. 

conducted a CRT study focused on patients with diabetic foot ulcers. Patients who received 

80mg of nanocurcumin for 12 weeks had significantly decreased fasting plasma glucose, 

insulin, - insulin resistance, total- and LDL- cholesterol, and increased insulin sensitivity. Total 

antioxidant capacity and total glutathione were significantly increased. The researchers did not 

observe improvement in ulcer dimensions, other lipids levels, hs-CRP, MDA, or HbA1c [33]. 

CONCLUSION 

Curcumin has shown promising potential as a therapeutic agent for NCDs such as obesity, 

cardiovascular diseases, and diabetes. It has an impact on the reduction of BMI, waist 

circumference and by increasing adiponectin levels and decreasing leptin levels, reduces low-

grade inflammation associated with obesity. Research findings have indicated effects on lipid 

and oxidative stress regulation. Curcumin has been effective in delaying the onset of type 2 

diabetes mellitus and improving glycemic control in diabetic patients. What is more, curcumin 

has been linked to reduced inflammation and improved antioxidant capacity which can reduce 

diabetic complications. However, some results are inconclusive. Conflicting study results may 

be due to differences in formulation, doses, duration of intake, profile of the research group, 

and external factors. Further research with a bigger sample size, longer duration, and the most 

bioavailable formula of curcumin should be conducted to establish the impact of this 

nutraceutical.  

DISCLOSURES 

Author’s contribution: 

 Conceptualization: Adrianna Madej, Julia Furgalska-Kudła 

Methodology:  Adrian Suława, Rafał Niekurzak 

Software & Check: Aneta Basiak, Oskar Targoński, Aleksander Ptasiński 

Formal Analysis & Investigation: Adrianna Madej, Aleksander Ptasiński, Oskar Targoński 

Resources & Data Curation: Agnieszka Buczek, Marta Targońska, Rafał Niekurzak 

Writing-Rough Preparation: Julia Furgalska-Kudła, Sebastian Fedorowicz 

Writing-Review and Editing: Agnieszka Buczek, Adrian Suława, Aneta Basiak 

Visualization:  Marta Targońska, Julia Furgalska-Kudła,  

Supervision & Project Administration: Adrianna Madej, Aneta Basiak, Sebastian Fedorowicz 

 

The authors have read and agreed with the published version of the manuscript. 

 Funding Statement: The Study Did Not Receive Special Funding.  

Institutional Review Board Statement: Not Applicable.  



9 

Informed Consent Statement: Not Applicable. 

 Data Availability Statement: Not Applicable.  

Conflict Of Interest: The authors declare no conflict of interest. 

 

References 

1. Jin, Tr. Curcumin and dietary polyphenol research: beyond drug discovery. Acta 

Pharmacol Sin 39, 779–786 (2018). https://doi.org/10.1038/aps.2017.179 

2. Kocaadam B, Şanlier N. Curcumin, an active component of turmeric (Curcuma longa), 

and its effects on health. Crit Rev Food Sci Nutr. 2017 Sep 2;57(13):2889-2895. doi: 

10.1080/10408398.2015.1077195. PMID: 26528921 

3. Menon, Venugopal P., and Adluri Ram Sudheer. ‘Antioxidant and Anti-Inflammatory 

Properties of Curcumin’. Advances in Experimental Medicine and Biology 595 (2007): 

105–25. https://doi.org/10.1007/978-0-387-46401-5_3 

4. Budreviciute A, Damiati S, Sabir DK, Onder K, Schuller-Goetzburg P, Plakys G, 

Katileviciute A, Khoja S and Kodzius R (2020) Management and Prevention Strategies 

for Non-communicable Diseases (NCDs) and Their Risk Factors. Front. Public Health 

8:574111. doi: 10.3389/fpubh.2020.574111  

5. Chooi, Yu Chung, Cherlyn Ding, and Faidon Magkos. ‘The Epidemiology of Obesity’. 

Metabolism, Obesity: the 21st century epidemic, 92 (1 March 2019): 6–10. 

https://doi.org/10.1016/j.metabol.2018.09.005. 

6.  World Health Organization. Obesity and overweight. Fact sheet no 311 January 2015. 

[cited 21.04.2024; Available from] http://www.who.int/ 

mediacentre/factsheets/fs311/en  

7. Singh GM, Danaei G, Farzadfar F, Stevens GA, Woodward M, Wormser D, et al. (2013) 

The Age-Specific Quantitative Effects of Metabolic Risk Factors on Cardiovascular 

Diseases and Diabetes: A Pooled Analysis. PLoS ONE 8(7): e65174. 

https://doi.org/10.1371/journal.pone.0065174 

8. Czernichow S, Kengne AP, Stamatakis E, Hamer M, Batty GD. Body mass index, waist 

circumference and waist-hip ratio: which is the better discriminator of cardiovascular 

disease mortality risk?: evidence from an individual-participant meta-analysis of 82 864 

participants from nine cohort studies. Obes Rev. 2011 Sep;12(9):680-7. doi: 

10.1111/j.1467-789X.2011.00879.x. Epub 2011 Apr 27. PMID: 21521449; PMCID: 

PMC4170776.   



10 

9. Lauby-Secretan B, Scoccianti C, Loomis D, Grosse Y, Bianchini F, Straif K; 

International Agency for Research on Cancer Handbook Working Group. Body Fatness 

and Cancer--Viewpoint of the IARC Working Group. N Engl J Med. 2016 Aug 

25;375(8):794-8. doi: 10.1056/NEJMsr1606602. PMID: 27557308; PMCID: 

PMC6754861. 

10. Yueshui Zhao, Bo Chen, Jing Shen, Lin Wan, Yinxin Zhu, Tao Yi, Zhangang Xiao, 

"The Beneficial Effects of Quercetin, Curcumin, and Resveratrol in Obesity", Oxidative 

Medicine and Cellular Longevity, vol. 2017, Article ID 1459497, 8 pages, 2017. 

https://doi.org/10.1155/2017/1459497 

11.  Varì R, Scazzocchio B, Silenzi A, Giovannini C, Masella R. Obesity-Associated 

Inflammation: Does Curcumin Exert a Beneficial Role? Nutrients. 2021 

Mar;13(3):1021. 

12. Schwartz B, Yehuda-Shnaidman E. Putative Role of Adipose Tissue in Growth and 

Metabolism of Colon Cancer Cells. Frontiers in Oncology [Internet]. 2014;4. 

13. Akbari M, Lankarani KB, Tabrizi R, Ghayour-Mobarhan M, Peymani P, Ferns G, et al. 

The Effects of Curcumin on Weight Loss Among Patients With Metabolic Syndrome 

and Related Disorders: A Systematic Review and Meta-Analysis of Randomized 

Controlled Trials. Front Pharmacol  2019 Jun 12 

14. Azhdari M, Karandish M, Mansoori A. Metabolic benefits of curcumin supplementation 

in patients with metabolic syndrome: A systematic review and meta‐analysis of 

randomized controlled trials. Phytotherapy Research. 2019 May;33(5):1289–301. 

15. Mousavi SM, Milajerdi A, Varkaneh HK, Gorjipour MM, Esmaillzadeh A. The effects 

of curcumin supplementation on body weight, body mass index and waist 

circumference: a systematic review and dose-response meta-analysis of randomized 

controlled trials. Critical Reviews in Food Science and Nutrition. 2020 Jan 2;60(1):171–

80. 

16. Jazayeri-Tehrani SA, Rezayat SM, Mansouri S, Qorbani M, Alavian SM, Daneshi-

Maskooni M, et al. Nano-curcumin improves glucose indices, lipids, inflammation, and 

Nesfatin in overweight and obese patients with non-alcoholic fatty liver disease 

(NAFLD): a double-blind randomized placebo-controlled clinical trial. Nutr Metab 

(Lond). 2019 Jan 28;16(1):8.  

17. Saraf‐Bank S, Ahmadi A, Paknahad Z, Maracy M, Nourian M. Effects of curcumin 

supplementation on markers of inflammation and oxidative stress among healthy 



11 

overweight and obese girl adolescents: A randomized placebo‐controlled clinical trial. 

Phytotherapy Research. 2019 Aug;33(8):2015–22.  

18. Qin S, Huang L, Gong J, Shen S, Huang J, Ren H, et al. Efficacy and safety of turmeric 

and curcumin in lowering blood lipid levels in patients with cardiovascular risk factors: 

a meta-analysis of randomized controlled trials. Nutr J. 2017 Oct 11;16(1):68.  

19. Campbell MS, Ouyang A, I.m. K, Charnigo RJ, Westgate PM, Fleenor BS. Influence 

of enhanced bioavailable curcumin on obesity-associated cardiovascular disease risk 

factors and arterial function: A double-blinded, randomized, controlled trial. Nutrition. 

2019 Jun 1;62:135–9.  

20. Azhdari M, Karandish M, Mansoori A. Metabolic benefits of curcumin 

supplementation in patients with metabolic syndrome: A systematic review and meta‐

analysis of randomized controlled trials. Phytotherapy Research. 2019 

May;33(5):1289–301.  

21. Hadi A, Pourmasoumi M, Ghaedi E, Sahebkar A. The effect of Curcumin/Turmeric on 

blood pressure modulation: A systematic review and meta-analysis. Pharmacological 

Research. 2019 Dec;150:104505.  

22. Heusch G, Gersh BJ. The pathophysiology of acute myocardial infarction and 

strategies of protection beyond reperfusion: a continual challenge. Eur Heart J. 2017 

Mar 14;38(11):774–84. 1. 

23. Grech E D, Jackson M J, Ramsdale D R. Reperfusion injury after acute myocardial 

infarction BMJ 1995; 310 :477 doi:10.1136/bmj.310.6978.477  

24. Wongcharoen W, Jai-aue S, Phrommintikul A, Nawarawong W, Woragidpoonpol S, 

Tepsuwan T, et al. Effects of Curcuminoids on Frequency of Acute Myocardial 

Infarction After Coronary Artery Bypass Grafting. The American Journal of 

Cardiology. 2012 Jul;110(1):40–4.  

25. Aslanabadi N, Entezari-Maleki T, Rezaee H, Jafarzadeh HR, Vahedpour R. Curcumin 

for the prevention of myocardial injury following elective percutaneous coronary 

intervention; a pilot randomized clinical trial. European Journal of Pharmacology. 

2019 Sep;858:172471.  

26. Phrommintikul A, Chanchai R, Wongcharoen W. Effects of Curcuminoids on 

Myocardial Injury After Percutaneous Coronary Intervention. Journal of Medicinal 

Food. 2019 Jul;22(7):680–4.  

27. Pivari F, Mingione A, Brasacchio C, Soldati L. Curcumin and Type 2 Diabetes 

Mellitus: Prevention and Treatment. Nutrients. 2019 Aug 8;11(8):1837.  



12 

28. Chuengsamarn S, Rattanamongkolgul S, Luechapudiporn R, Phisalaphong C, 

Jirawatnotai S. Curcumin Extract for Prevention of Type 2 Diabetes. Diabetes Care. 

2012 Nov 1;35(11):2121–7.  

29. Thota RN, Acharya SH, Garg ML. Curcumin and/or omega-3 polyunsaturated fatty 

acids supplementation reduces insulin resistance and blood lipids in individuals with 

high risk of type 2 diabetes: a randomised controlled trial. Lipids Health Dis. 2019 

Dec;18(1):31.  

30. Farmaki P, Damaskos C, Garmpis N, Garmpi A, Savvanis S, Diamantis E. 

Complications of the Type 2 Diabetes Mellitus. Curr Cardiol Rev. 2020 

Nov;16(4):249–51.  

31. Asadi S, Gholami MS, Siassi F, Qorbani M, Khamoshian K, Sotoudeh G. Nano 

curcumin supplementation reduced the severity of diabetic sensorimotor 

polyneuropathy in patients with type 2 diabetes mellitus: A randomized double-blind 

placebo-controlled clinical trial. Complementary Therapies in Medicine. 2019 

Apr;43:253–60.  

32. Adibian M, Hodaei H, Nikpayam O, Sohrab G, Hekmatdoost A, Hedayati M. The 

effects of curcumin supplementation on high‐sensitivity C‐reactive protein, serum 

adiponectin, and lipid profile in patients with type 2 diabetes: A randomized, double‐

blind, placebo‐controlled trial. Phytotherapy Research. 2019 May;33(5):1374–83.  

33. Mokhtari M, Razzaghi R, Momen‐Heravi M. The effects of curcumin intake on wound 

healing and metabolic status in patients with diabetic foot ulcer: A randomized, double‐

blind, placebo‐controlled trial. Phytotherapy Research. 2021 Apr;35(4):2099–107. 

 

 

 

 


