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ABSTRACT 

Aim: to study the effects of curcumin on blood glucose, lipid profiles and Adiponectin activity 

in diabetic rats. 

 Material and Methods: Diabetes mellitus was induced in male wistar rats, which were 

divided into seven groups and treated with 80mg, 100 mg curcumin/kg body weight and 

assessed the serum concentrations of blood glucose, insulin, lipid profiles (mg%) as 

triglycerides, total cholesterol, Low density lipoprotein (LDL)-Cholesterol, High density 

lipoprotein (HDL)-Cholesterol and Adiponectin.  

Results: this study results shows that diabetes mellitus increased the serum levels of glucose, 

total cholesterols, triglycerides, LDL-Cholesterol and decreased the adiponectin and HDL-

Cholestrols, treatment with curcumin alone doses and combination with metformin can 

significantly decreased the serum levels of glucose, lipid profiles (p<0.001) and increased 

Insulin, Adiponectin treated groups (p < 0.001).  

Conclusion: In conclusions, the effects of curcumin on blood glucose, serum cholesterol, 

triglycerides and LDL-Cholesterol levels were decreased and increased the serum levels of 

Insulin, Adiponectin and HDL-C in curcumin treated groups. It can be suggested that the 

curcumin is useful for diabetes treatment. 
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INTRODUCTION 

Diabetes mellitus controlling is a great task 

in the world wise type 2 diabetes mellitus 

(T2DM), is due to resistance of insulin 

functions, defaulted elevations of glucose, 

metabolisms of lipids and deficient of 

insulin secretions [1]. These consequences 

are enormous increased the levels of fasting 

and postprandial glucose [2].  The common 

cause of T2DM is a insulin resistance and 

deficient of insulin secretions in many 

individuals, it responses to observed as 

hyperinsulinemia and cannot maintain 

normoglycemia and increased fasting blood 

glucose progresses [3-4]. The glucose-

toxicity, lipo-toxicity and inflammations are 

causes to decrease the beta-cell functions 

and their secretions [2]. The metabolism of 

lipids and glucoses are to disorder of types 2 

diabetes mellitus [4]. The adiponectin is a 

hormone produced from adipose tissues 

with the properties of insulin sensitizing, 

anti-apoptotic and anti-inflammatory 

functions and it is declined in Type2 

diabetes mellitus5. There is insulin 

resistance and T2DM were strongly 

correlated [6-7].  

The treatment of type2 diabetes mellitus is 

the task with antidiabetic drugs [8], So 

nowadays recommending many 

phytochemical agents for antidiabetic 

therapeutics [9-10].  Curcumin is an active 

componant of turmeric which is belongs to 

phytochemicals; it has been properties of 

antioxidant, antiinflammatory, antimicrobial, 

immunomodulatory, hypoglycaemic and 

antirheumatic effects [11]. Curcumin 

controls the hyperglycemia and 

hyperlipidaemias, so this present study is 

designed to investigate the effects of 

curcumin on serum lipid profiles, insulin, 

adiponectin, and blood glucose in diabetic 

rats. 

MATERIALS AND METHODS 

Experimental animals: All the procedures 

were followed by the animal ethical 

committee approval of viswabharati 

education society (no:006). Male wistar rats 

were procured and selected weight range of 

150-200 gm, kept in plastic cages for one 

week of adaptation under a 12:12 dark/light 

cycle at 25oC and allow the animals for free 

access of feed and water.  

Chemicals: Pure Curcumin powder was 

purchased from SS Labs. Alloxan Himedia 

Mumbai, India.  and Metformin gift samples 

form Natco Pharma, Hyderabad. 

Induction of diabetes: The diabetes 

mellitus was induced in six groups of male 

wistar rats by a single dose of Alloxan in 

saline (120 mg/kg body weight) injected 

intraperitoneally and confirmed the 

hyperglycemia of fasting blood glucose 

levels was greater than >200 mg/ dl, after the 

alloxan 48 hours was considered as 

diabetics. 
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Administration of curcumin: Following 

the diabetes induction, the rats were divided 

into seven groups, first group kept as normal 

control, second group as a diabetic control 

and four groups were treated with curcumin 

80 mg/kg, 100 mg/kg alone as third and 

fourth groups and fifth and sixth and groups 

were given the combination of Metformin 

and curcumin, seventh group considered as 

standard given with Metformin 60mg/kg 

alone.  

Blood biochemical parameter: The blood 

samples were collected (on 0day,7th day, 

14th day and  after 21 days curcumin 

treatment) from the retro orbital of eye, 

centrifuged at 10000 RPM for 15 minutes, 

stored at -40oC and estimated the serum 

glucose [12], insulin [13], lipid profiles [14], 

and the serum adiponectin [15-16].   

Statistical analysis  

The data has Mean ± S.D., Statistical 

comparisons were made by one-way 

analysis of variance (ANOVA) and data 

considered significant when the p values 

were lower than 0.05. 

RESULTS 

The results shows that the 21 days treatment 

of curcumin alone and combination of 

metformin on the serum levels of glucose 

(Figure 1), insulin and adiponectin of the 

diabetic treated rats were represented in 

Figures 2-3.  

The results were shown, there is a diabetes 

group increased significantly serum glucose 

levels (p < 0.001), reduced Insulin and 

Adiponectin levels (p < 0.001). Our results 

reveals that curcumin 80 mg/kg and 

curcumin 100mg/kg body weight, 

administrations were controlled the blood 

glucose (p < 0.05) and increased the insulin 

(p < 0.001) and adiponectin (p < 0.001) in 

both doses treated animals.  

The results of the serum lipid profiles of the 

treated groups were presented in Table 1. 

The present study results reveal that diabetes 

group significantly (p < 0.001) increased the 

serum levels of total cholesterol, 

triglycerides, LDL-Cholesterol and 

decreased HDL-Cholesterols.  Curcumin 

treatment has been significantly (p< 0.001) 

controlled the serum concentrations of total 

cholesterol, triglycerides, Low densisty 

lipoprotein (LDL-Cholesterols) and 

increased the HDL-Cholesterol. 
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Figure 1: serum glucose levels (mg/dL) of Control, Diabetic, Curcumin 80 and Curcumin 100 (Cur 80 & Cur100)+ combination of 

Metformin (60mg/kg) treated groups., Mean±SD( n=6)  (The p- values *p<0.05, ** p<0.01, *** p<0.001, Compared control vs. diabetic 
and treated) 

 

 
Figure 2: serum Insulin (IU/L) of Control, Diabetic, Curcumi 80, Curcumin 100, (Cur 80 & Cur100)+ combination of  Metformin 

(60mg/kg) treated groups., Mean±SD( n=6);                                                                                                                            
(The p- values *p<0.05, ** p<0.01, *** p<0.001, Compared control vs. diabetic and treated) 

 
Figure 3: serum Adiponectin  activity (ng/ml) of Control, Diabetic, Curcumin 80 and Curcumin 100 (Cur 80 & Cur100)+ combination of Metformin 

(60mg/kg) treated groups., Mean±SD( n=6)  (The p-values *p<0.05, ** p<0.01, *** p<0.001, Compared control vs. diabetic and treated) 
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Table 1: Effect of Curcumin 80mg , Curcumin 100mg  and Metformin (60mg/kg) alone and combinations for 21 days 
treatment on serum Lipid profiles of control, diabetic  and treated groups. (Mean ± SD, n = 6) 

Groups/ 
Parameters 

Control Alloxan(A) A+  
Curcumin 

A+  
Curcumin 

A+  
Curcumin+

Met 

A+  
Curcumin+

Met 

A+Met 

Total 
Cholesterol 

(mg%) 135.1±6.5 227.5±4.7 191.2±8.1a 162.6±9.3b 121.2±8.1c 115.6±9.3c 120.6±9.3c 
Triglycerides 

(mg%) 118.3±6.6 214.8±13.4 128.6±7.7b 115.7±7.5b 101.6±7.7b 96.5±7.5c 76.4±7.5c 
VLDL 
(mg%) 23.6±1.6 42.9±3.1 25.7±2.1b 23.1±1.4b 20.3±2.1b 19.3±1.4c 15.5±1.0c 

LDL (mg%) 76.5±3.1 172.7±9.2 92.0±5.2b 73.96±4.1b 67.0±5.2c 53.96±4.1c 69.96±4.1c 
HDL (mg%) 53.2±2.1 22.4±2.1 34.3±2.3a 38.1±1.7b 43.8±2.7b 48.1±1.7c 45.1±1.7c 

(The p- values ap<0.05, b p<0.01, c p<0.001, Compared control vs. diabetic and treated) 
 

DISCUSSION 

The present study results findings that the 

type2 diabetic rats were increased the blood 

glucose and reduced insulin, adiponectin [1-

3]. As per that diabetes mellitus causes to 

destroy the pancreatic beta-cells and thereby 

increase the blood glucose levels. In this 

study results reveals that Curcumin oral 

administration of 80mg, 100mg /kg body 

weight doses can caused to controlled the 

blood glucose levels and elevated serum 

Insulin, adiponectin concentrations.  

Curcumin has been properties of 

antihyperglycaemic effect in diabetics [13], 

and the different studies of reports revealed 

that curcumin can improve the insulin 

sensitivity and reduced the hyperglycemia 

and dyslipidemias [14-16]. The Curcumin is 

well improved the adiponectin activity by 

suppressions of NF-kB functions, which are 

involved in cancer, inflammation and 

autoimmune diseases [17]. Our finding 

reveals that increased the serum levels of 

insulin and adiponecin after administration 

of curcumin, there may be a closed 

relationships between the insulin and 

adiponectin levels. 

Increased the serum levels of total 

cholesterols, triglycerides and LDL-

Cholesterol and decreased the HDL-

Cholesterol in diabetic rats [17]. Curcumin 

reduces the lipid peroxidations and 

scavenging of oxidative free radicals, there 

by controlled the serum levels of LDL-C, 

Triglycerides, Total cholesterols and 

increased the HDL-Cholesterols [18]. 

The curcumin treatment, lowering of blood 

glucose levels of diabetics, protected the 

pancreatic endocrine/exocrine secretions 

and also increased the adiponectin, insulin 

levels. 

 Further research is required to establish the 

mechanisms of curcumin in treatment of 

diabetics.  

CONCLUSION 

In conclusions, diabetes mellitus can cause 

to damages the pancreas and increased the 

serum glucose, lipid profiles LDL-

Cholestrol, triglycerides and decreased the 

insulin and adiponectin, Administration of 
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the curcumin can improve the Adiponectin, 

insulin, HDL-C levels and blood glucose, 

LDL-C and triglycerides levels were 

decreased. Curcumin therapy is a effective 

treatment for diabetes mellitus. 

Conflict of Interest 

Authors have no conflict of interest. 

Acknowledgements 

The authors are thankful to Chaitanya 

Deemed to be University, Warangal, 

Telangana, India., for providing the facility 

for research work. 

REFERENCES 

[1] Li X., Wang Y. X, Shi P, Liu Y. P, 

Li T, Liu S. Q, Wang CJ, Wang, LX, 

Cao Y. Icariin treatment reduces 

blood glucose levels in type 2 

diabetic rats and protects pancreatic 

function. Experimental & 

Therapeutic Medicine. 2020; 

19(4):2690-96., doi: 

10.3892/etm.2020.849 

[2] Fonseca VA. Defining and 

characterizing the progression of 

type 2 diabetes. Diabetes care. 2009; 

32(suppl 2):S151-S56., doi: 

10.2337/dc09-S301 

[3] Kumar A.A, Satheesh G, 

Vijayakumar G, Chandran M, 

Prabhu PR, Simon L, Kutty VR. 

Chandrasekharan C. Kartha & Abdul 

Jaleeln et al., Postprandial 

metabolism is impaired in 

overweight normoglycemic young 

adults without family history of 

diabetes. Scientific Reports. 2020; 

10(1):1-13., doi: 10.1038/s41598-

019-57257-2. 

[4] Parhofer KG. Interaction between 

glucose and lipid metabolism: more 

than diabetic dyslipidemia. Diabetes 

& Metabolism Journal. 2015; 

39(5):353-62., doi: 

10.4093/dmj.2015.39.5.353. 

[5] Belalcazar LM, Lang W, Haffner 

SM, Schwenke DC, Kriska A, 

Balasubramanyam A, Hoogeveen 

RC, Pi-Sunyer FX, Tracy RP, 

Ballantyne CM. Improving 

adiponectin levels in individuals 

with diabetes and obesity: insights 

from look AHEAD. Diabetes care. 

2015; 38(8):1544-50., doi: 

10.2337/dc14-2775. 

[6] Sheng X, Che H, Ji Q, Yang F, Lv J, 

Wang Y, Xian H, Wang, L. The 

relationship between liver enzymes 

and insulin resistance in type 2 

diabetes patients with nonalcoholic 

fatty liver disease. Hormone & 

Metabolic Research. 2018; 

50(05):397-02., doi: 10.1055/a-

0603-7899. 

[7] Idris AS, Mekky KFH, Abdalla 

BEE, Altom Ali K. Liver function 

tests in type 2 Sudanese diabetic 

patients. International Journal of 

Nutrition and Metabolism. 2011; 



Shailendra B And Shankaraiah P*                                                                                                             Research Article 
 

 
3097 

IJBPAS, June, 2024, 13(6) 

3(2):17-21., DOI: 

10.36347/sjams.2016.v04i10.004 

[8] Pivari F, Mingione A, Brasacchio C, 

Soldati L. Curcumin and type 2 

diabetes mellitus: prevention and 

treatment. Nutrients. 2019; 

11(8):1837., doi: 

10.3390/nu11081837. 

[9] Demmers A, Korthout H, van Etten-

Jamaludin FS, Kortekaas F, 

Maaskant JM. Effects of medicinal 

food plants on impaired glucose 

tolerance: A systematic review of 

randomized controlled trials. 

Diabetes Research & Clinical 

Practice. 2017; 131:91-106., doi: 

10.1016/j.diabres.2017.05.024. 

[10] Poolsup N, Suksomboon N, 

Kurnianta PDM, Deawjaroen K. 

Effects of curcumin on glycemic 

control and lipid profile in 

prediabetes and type 2 diabetes 

mellitus: A systematic review and 

meta-analysis. PloS One. 2019; 

14(4):e0215840., doi: 

10.1371/journal.pone.0215840. 

[11] Derosa G, Maffioli P, Simental-

Mendia LE, Bo S, Sahebkar A. 

Effect of curcumin on circulating 

interleukin-6 concentrations: a 

systematic review and meta-

analysis of randomized controlled 

trials. Pharmacological Research. 

2016; 111:394- 04., doi: 

10.1016/j.phrs.2016.07.004. 

[12] Matthews DR, Hosker JP, 

Rudenski AS, Naylor BA, Treacher 

DF. Turner RC Homeostasis model 

assessment: insulin resistance and 

β-cell function from fasting plasma 

glucose and insulin concentrations 

in man. Diabetologia. 1985; 

28(7):412-19., doi: 

10.1007/BF00280883. 

[13] Jain SK, Rains J, Croad J, Larson 

B, Jones K. Curcumin 

supplementation lowers TNF-α, 

IL-6, IL-8, and MCP-1 secretion in 

high glucose-treated cultured 

monocytes and blood levels of 

TNF-α, IL-6, MCP-1, glucose, and 

glycosylated haemoglobin in 

diabetic rats. Antioxidants & 

Redox Signaling. 2009; 11(2):241-

49. doi: 10.1089/ars.2008.2140. 

[14] El-Moselhy MA, Taye A, 

Sharkawi SS, El-Sisi SF, Ahmed 

AF. The antihyperglycemic effect 

of curcumin in high fat diet fed rats. 

Role of TNF-α and free fatty acids. 

Food and Chemical Toxicology. 

2011; 49(5):1129-40., doi: 

10.1016/j.fct.2011.02.004. 

[15] Na LX, Zhang YL, Li Y, Liu LY, 

Li R, Kong T, Sun CH. Curcumin 

improves insulin resistance in 

skeletal muscle of rats. Nutrition, 



Shailendra B And Shankaraiah P*                                                                                                             Research Article 
 

 
3098 

IJBPAS, June, 2024, 13(6) 

Metabolism & Cardiovascular 

Diseases. 2011; 21(7):526-33., doi: 

10.1016/j.numecd.2009.11.009. 

[16] Kaur G. Amelioration of obesity, 

glucose intolerance, and oxidative 

stress in high-fat diet and low-dose 

streptozotocin- induced diabetic 

rats by combination consisting of 

“curcumin with piperine and 

quercetin”. ISRN Pharmacology, 

2012:9;57283., 

doi: 10.5402/2012/957283 

[17] Ismail NA, AbdEl Dayem SM, 

Salama E, Ragab S, Abd El Baky 

AN, Ezza WM. Impact of curcumin 

intake on gluco-insulin 

homeostasis, leptin and 

adiponectin in obese subjects. 

Research Journal of 

Pharmaceutical, Biological and 

Chemical Sciences. 2016; 

7(1):1891-97., 

doi.org/10.3389/fphar.2019.00649 

[18] Rahimi HR, Mohammadpour AH, 

Dastani M, Jaafari MR, Abnous K, 

Ghayour Mobarhan M, Kazemi 

Oskuee R. The effect of nano-

curcumin on HbA1c, fasting blood 

glucose, and lipid profile in 

diabetic subjects: a randomized 

clinical trial. Avicenna Journal of 

Phytomedicine. 2016; 6(5):567., 

doi: 10.22038/AJP.2023.21774. 


