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Introduction

 
ype 2 DM (T2DM) is a metabolic 

disorder that is characterized by high 

blood glucose and insulin resistance 

and is associated with diseases of obesity 

including hypertension/ dyslipidemia and fatty 

liver disease (1). Long-term complications of T 
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Abstract 
Objective: DM is a major medical problem in developing countries 

such as Iran. Blood sugar and lipids levels increase in diabetics 

exacerbates the onset of diabetes mellitus (DM) late complications. 

Researchers have focused on herbal medicines improve sugar and lipid 

levels against side decreasing effects and possible inefficacy of 

chemical drugs. This study has assessed the effect of curcumin on 

fructosamine, lipids profile and lipid peroxidation in patients with type 

2 DM. 

Materials and Methods: Sixty type II diabetics (40-60 years old) 

with history of diabetes above 10 years who had referred to diabetes 

center of Shahid Sadoughi medical university, were randomly divided 

in to two groups of case and control. The case group daily received two 

capsules of 250mg curcumin for 6 weeks and the control group took 

placebo over the trialperiod. Blood samples were collected in both 

groups at the beginning and end of the experiment .The cholesterol, 

Triglyceride, Low and high density lipoprotein were measured by auto 

analyzer (Auto lab). The rest of serums were frozen for measuring 

fructosamine and malondialdehyde by nitroblue tetrazolium and 

thiobarbituric acid tests in same condition. These tests were repeated 

after six weeks. Statistic alanalysis was done by SPSS 15, paired and 

independent T-tests. 

Results Finally, 48 participants completed the study. After 6 weeks, 

the case group showed significant decrease in fructosamine, cholesterol, 

triglyceride, LDL-cholesterol, malondialdehyde and increase in HDL-

cholesterol (P=0.001)  . At the end of study significant differences were 

observed between the meansfructosamine (P=0.023) and HDL-

cholesterol (P=0.013) in two groups of case and control. No significant 

changes were observed for mean cholesterol, triglyceride, LDL-

cholesterol and malondialdehyde between two groups. 

Conclusion: Consumption of curcumin capsules improved the lipid 

profile and decreased the fructosamine and lipid peroxidation 
Keywords: Curcumin, type 2 diabetes, Fructosamine, Lipid profile, 

Lipid peroxidation 
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increase in blood glucose including diabetic 

retinopathy and blindness, kidney failure 

requires to dialysis and impaired circulation of 

limbs leads to amputations. The causes of type 

2 diabetes are complex but relate to over 

nutrition and the failure of tissues to store 

excess sugars and fatty acids. Insulin signaling 

via the insulin receptor induces 

phosphorylation of insulin-receptor substrate 1 

(IRS-1) leading to export of the high affinity 

glucose transporter (Glut 4) molecules to the 

outer membrane of insulin responsive tissues, 

including muscle cells and adipose tissue. This 

leads to increase absorption of glucose from 

blood into these tissues. Insulin signaling also 

increases absorption of blood lipids, and their 

conversion to triglycerides (2). 

The impacts of T2DM on global health care 

and economy are enormous (3). According to 

the World Health Organization, there are; 311 

million people worldwide who live with 

T2DM. This number continues to rise, 

especially in the newly developing and poorer 

countries in Asia and elsewhere. The focus 

now is to identify new effective therapeutic 

agents, with relatively low cost and low 

toxicity. Natural products have received 

considerable attention for the management of 

diabetes and its complications (4-7) 

Curcumin is found the principal curcuminoid 

in turmeric (Curcuma longa Linn.), a popular 

spice in Asian cuisine. It is widely consumed 

and generally believed to be beneficial for 

human health (8). Curcumin extract from 

rhizomes of turmeric has been shown to 

contain anti inflammation and anti diabetic 

properties. Curcumin interacts directly 

withcyclooxygenase-2 (COX-2), DNA 

polymerase, lipoxygenase (LOX), glycogen 

synthase kinase- 3b (GSK-3b), and cytokines 

(TNF-a) (9-16). Moreover, no dose-limiting 

toxicities were observed in healthy human 

volunteers consuming a single dose of 

curcumin ranging from 500 to 12000 mg/day. 

Few developed adverse reactions such as 

diarrhea, headache, skin rashes and yellow 

stool. (17). However ,the mechanism 

underlying the hypoglycemic effect of 

curcumin is unclear .This study aimed to 

determine the effectiveness of curcumin 

extracton fructosamine, blood lipid ,lipid 

peroxidation and hepatic enzymes in type2  

diabetics 

 

Materials and Methods 

Study design and participants 
This randomized, double-blinded, placebo 

controlled trial was conducted at diabetic 

research center of Yazd University of Medical 

Sciences in Iran, 2013. The research was 

approved by Medical Ethical Committee of the 

Yazd University with the identification code of 

10206. Sixty patients were selected to 

participate in this study by inclusion and 

exclusion .Inclusion criteria for study were: 1) 

age range between 40-60 years 2) type 

2diabetic individuals suffering over 10 years 

3) Fasting blood glucose in range of 130-200 

mg/dl 4) 2hours blood glucose between  160-

250 mg/dl 5) using oral hypoglycemic agents 

containing Glyburide, Acarbose, Metformin 

and, which didn’t change in the type and dose 

of drugs during the study 6) Having routine 

diet and physical activity levels until the end 

of the study. Exclusion criteria were: 1) 

patients that have Hepatic cirrhosis, Chronic 

Kidney Disease, active Proliferative Diabetic 

Retinopathy, Congestive Heart Failure, 

Myocardial Infarction in recent 6 month 2) 

pregnant and lactating women .The study 

participants were informed about the research 

status and only those who approved and 

verified the consent form were included .The 

diabetics were randomly divided into two 

groups; case and control (n=30 in each group). 

Case group received two curcumin capsules 

with curcuminoid content of 250 mg and 

control group daily received placebo for 

6weeks. 

Preparation of curcuminoids capsules 
The turmeric powder was bought from the 

reliable local markets of Yazd. It was 

evaporated with ethanol at low pressure to 

obtain ethanol extract in the form of semisolid 

containing  oleoresin and  curcuminoids. The 
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oleoresin was removed to yield curcuminoid 

extract (curcuminoids total content between 75 

and 85%). The peak of curcumin: demethoxy 

curcumin and bisdemethoxy curcuminin the 

extract was determined by high performance 

thin-layer chromatography (HPTLC) of the 

extract (calculated for 250 mg of 

curcuminoids) was filled into capsules under 

good manufacturing procedures standard. 

Demographic information including weight, 

body mass index (BMI) were measured at the 

beginning and end of the study. At the 

beginning of the study and after 6 weeks, 

venous blood samples were taken from all 

patients and were centrifuged at 3500 rpm 

for20 min to obtain serum. Serum was kept in 

−80°C refrigerator until evaluation. Some 

biochemical factors including: Total 

cholesterol, Triglycerides, HDL, LDL, SGPT, 

SGOT were assessed by method of 

calorimetric enzymatic and with using 

commercial kits (Pars Azmoon, Iran), 

Fructosamine (using Diazyme kit, USA) and 

Malondialdehyde (MDA) levelsi.e. end 

product of lipid peroxidation, were measured 

by thiobarbituric acid reactive substances 

(TBARS) Method (18). Data are expressed by 

SPSS as mean ± SEM. we used Paired T-test 

method for assessment blood parameter from 

before and after consumption of curcumin and 

placebo capsules. On the other handdata 

analysis between two groups was method of 

independent T-test. P<0.05 was considered as 

statistically significant difference. 

 

Results 
50 percent of participants were male and 50 

percent were female. The mean the patient’s 

age was 54 ±5 and the mean body mass index 

(BMI) was 28 ± 5 kg/m
2
. Table 1 and 2 

illustrate the comparison between serum 

fructosamine, lipids, lipoproteins, 

malondialdehyde and hepatic enzymes in both 

the case and control groups, before and after 

the intervention.In the beginning of the study, 

there were not remarkable differences in 

means factors, as you noticed in blood 

between the case and control groups (Table 1 

and 2). After 6 weeks consumption of 

curcumin capsules we observed significant 

increase in blood HDL level (P=0.001) and 

remarkable decrease in blood fructosamine, 

cholesterol, triglycerides, LDL, 

malondialdehyde (P=0.001) SGOT (P=0.001) 

and SGPT (P=0.001) levels of diabetics. In 

control group blood fructosamine and 

malondialdehyde levels showed a significantly 

decrease (P=0.001) and HDL level showed a 

Table1. The comparison between means biochemical index in baseline and after 

intervention in case group 
Variables Baseline After intervention P-value 

Fructosamine (µmol/L) 405.22 ± 1.15 384.01± 1.08 0.001 

Cholesterol (mg/dl) 212.21 ± 38.28 171.29± 44.30 0.001 

Triglyceride (mg/dl) 195.29 ± 53.33 152.71± 43.86 0.001 

LDL (mg/dl) 134.71 ± 25.55 110.54 ± 21.93 0.001 

HDL (mg/dl) 34.71 ± 7.74 45.46 ± 8.99 0.001 

MDA(µM) 0.357± 0.052 0.30± 0.056 0.001 

IU/L (SGOT(IU/L) 28.15 ± 3.21 17.81 ± 2.24 0.001 

SGPT(IU/L) 33.5 ± 2 2.81 24.62 ± 1.75 0.001 

 

Table 2. The comparison betweenmeans biochemical index in baseline and 

afterintervention in Control group 
Variables Baseline After intervention P-value 

Fructosamine (µmol/L) 406.37 ± 1.52 397.42± 0.94 0.001 

Cholesterol (mg/dl) 187.14± 37.11 172.64± 34.16 0.176 

Triglyceride (mg/dl) 177.81 ± 47.19 166.32± 38.77 0.339 

LDL (mg/dl 118 ± 32.80 106.05 ± 21.65 0.123 

HDL (mg/dl) 34.59 ± 6.74 38.77 ± 8.54 0.041 

MDA(µM) 0.317± 0.043 0.280± 0.049 0.001 

IU/L (SGOT(IU/L) 32.45 ± 3.12 29.96 ± 3.15 0.304 

SGPT(IU/L) 36.02 ± 4.45 31.23 ± 4.20 0.429 
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significantly increase after 6 weeks (P<0.041). 

We have not observed other significant 

changes in blood variables at the end of study 

in control group (Table 2).Comparison 

between blood parameters of control and case 

groups after 6 weeks, showed a significant 

decrease in the levels of fructosamine 

(P=0.023), SGOT (P=0.038) and SGPT 

(P=0.056) and increase in HDL (P=0.013) 

(Table 3). 

 

Discussion 
Diabetes is a chronic metabolic disorder which 

needs prolonged treatment for maintenance of 

normal blood glucose level and control several 

induced complications by this disease like 

retinopathy, nephropathy, peripheral 

neuropathy, cardiomyopathy and an 

underlying high oxidant stress (18). Many 

plants have been used for the treatment of DM 

in the world. Out of these, only a few have 

been evaluated as per modern system of 

medicine. Extracts From many such plants 

only have been prepared and their usefulness 

were evaluated in experimental diabetes in 

animals. There are several treatments for type 

2 diabetes but lack of definitive cure for it, 

more investigations need for treatment this 

disease (19). This study has evaluated the 

effect of curcumin supplementation on 

fructosamine, blood lipids, lipid peroxidation 

levels and hepatic enzymes in type 2 diabetics. 

Our study indicates that daily consumption of 

two curcumin capsules (250mg) for 6 weeks, 

significantly decreases blood total cholesterol, 

triglyceride, LDL, MDA, SGPT, SGOT and 

increases HDL in type 2 diabetics. Also in the 

present study fructosamine level significantly 

decreases. Fructosamine is a putative 

measurement of glycosylatedproteins and it 

has been suggested to measure blood value as 

a method for evaluating DM (20). It results in 

spontaneous no enzymatic condensation of 

excess of glucose available in blood and large 

number of proteins including; albumin and 

hemoglobin due to uncontrolled or poorly 

controlled diabetes. Fructosamine is more 

useful why it shows the decline and 

improvement diabetic conditions over a period 

of several days or weeks (21). Taniguchi et al 

showed that Curcumin inhibits advance 

glycation end product in diabetic rats (22). So 

treatment with curcumin in comparison with 

untreated diabetics significantly reduces 

fructosamine. 

Pari et al showed that curcumin administration 

to diabetic rats for 45 days, results in a 

significant reduction in, cholesterol, 

triglycerides, low density lipoprotein (LDL) 

and serum high density lipoprotein (HDL) 

cholesterol in diabetic rats increases .They 

showed that curcumin has antidiabetic and 

antihyperlipidemic performance in control 

experimental diabetic rats (23). This researchis 

against our study which shows curcumin 

supplementation in diabetics causes a 

significant decrease in cholesterol, 

triglycerides, low density lipoprotein (LDL) 

and the increase in HDL. Researchers reported 

that probable mechanism of curcumin in 

decreasing lipid profile, may be due to 

cholesterol metabolism by increasing 7- 

cholesterol hydroxylase enzyme activity which 

inhibits cholesterol synthesis by inhibiting 

HMG-CoA reductase. Cholesterol 7α 

hydroxylase controls the first limit step in bile 

acid synthesis and indirectly regulates 

cholesterol biosynthesis and plasma LDL-C 

Table 3. The comparison between means of biochemical index after intervention between groups 
Variables Baseline After intervention P-value 

Fructosamine (µmol/L) 397.42 ± 0.94 384.01± 1.08 0.023 

Cholesterol (mg/dl) 172.64 ± 34.16 171.29± 44.30 0.909 

Triglyceride (mg/dl) 166.32 ± 38.77 152.71± 43.86 0.273 

LDL (mg/dl) 106.05 ± 21.65 110.54 ± 21.93 0.488 

HDL (mg/dl) 38.77 ± 8.54 45.46 ± 8.99 0.013 

MDA(µM) 0.280 ± 0.049 0.30 ± 0.056 0.000 

IU/L (SGOT(IU/L) 29.96 ± 3.15 17.81 ± 2.24 0.038 

SGPT(IU/L) 31.23 ± 4.20 24.62 ± 1.75 0.056 
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levels (23).Curcumin affects LDL receptors 

and inhibits cholesterol absorption (24). Idrus 

A et al demonstrated that curcumin is a 

cholesterol-potential decreasing agent and a 

decrease in levels of cholesterol and LDL-C 

and increase in HDL-C (25). Soni KB et al 

reported that oral administration of 0.5 g/day 

of curcumin for 1 week decrease serum total 

cholesterol 12% and increase HDL cholesterol 

29% in human subjects. Therefore curcumin 

might serve as a cholesterol-decreasing drug 

(26). Many studies have demonstrated the 

antioxidant properties of curcumin both in 

vivo and in vitro (27). In the present study, we 

found a significant increase in plasma MDA in 

diabetics .A decrease in the antioxidant status 

exacerbates the species of oxygen O2− and 

H2O2production in return it causes 

peroxidation of membrane lipids that leads to 

the formation of lipid byproducts, MDA etc, 

thereby increasing the plasma MDA levels. 

Curcumin also inhibits the lipid peroxidation 

product, MDA. Our results are consistent with 

previous reports that curcumin decreases lipid 

peroxidation product (MDA). Curcumin takes 

its protective effect by modulating lipid 

peroxidation and augmenting the antioxidant 

defensive system, and its effects are attributed 

to the presence of the hydroxyl groups and 

methylene group of the β-diketone moiety 

(28). Previous reports have shown a significant 

decrease in MDA in diabetic rats upon 

curcumin treatment (29). Curcumin protect 

against oxidative stress by trapping ability 

typical of radical as chain breaking antioxidant 

.It also contains a number of polypeptides with 

antioxidant activities such as turmeric (30-31). 

Curcumin decreases AST and ALT activities. 

The hepatoprotector effect might also be 

related toantioxidant effect of curcumin (32).In 

present study activities of serum AST and 

ALT (markers of hepatictissue damage) 

significantly increases. The increments of such 

markers may be due to the leakage of these 

enzymes from hepaticcytosol into blood 

stream (33). Treatment of diabetics with 

curcumin extract caused normalization in the 

activities of these enzymes and indicated their 

potential activities in inhibiting liver damage 

induced by diabetic status. Evaluation the 

adverse effects of normal products that was 

accepted as remedies, is important in 

implementing safety measures for public 

health. The present study proves that the 

antidiabetic therapeutic dose of curcumin has 

no adverse effect. So far Curcumin has had no 

known dose-limiting toxicities and is 

consumed by human in dosage of up to 12 g/d 

without any adverse effects (34). 

In conclusion, the present study is 

demonstrated that curcumin has beneficial 

effects on lipid profile and lipid peroxidation 

as well as it has principal role in preventing 

the liver damage caused by hyperglycemia. 

Hence, with antilipidemic and antioxidant 

features, treatment with curcumin effective 

therapeutic dose used in current study, can be 

effective in the recovery of hepatic tissue from 

damage induced by diabetes and may be 

candidate as natural antidiabetic drug. 
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