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INTRODUCTION 

Metabolic syndrome is described as the clustering of 

obesity, aberrant glucose metabolism, dyslipidemia and 

hypertension. Metabolic syndrome is also called as insulin 

resistance syndrome.1 Physical inactivity and obesity can 

lead to insulin resistance in genetically predisposed 

individuals. Among the metabolic abnormalities that 

commonly accompany diabetes are disturbances in the 

production and clearance of plasma lipoproteins. 

Moreover, development of dyslipidemia may be a 

harbinger of future diabetes. A characteristic pattern, 

termed diabetic dyslipidemia, consists of low high-density 

lipoprotein (HDL), increased triglycerides (TG), and 

postprandial lipemia. This pattern is most frequently seen 

in type 2 diabetes and may be a treatable risk factor for 

subsequent cardiovascular disease. Dyslipidemia is one of 

the major risk factors for cardiovascular disease in diabetes 

mellitus. The characteristic features of diabetic 

dyslipidemia are a high plasma triglyceride concentration, 
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low HDL cholesterol concentration and increased 

concentration of small dense LDL-cholesterol particles. 

The lipid changes associated with diabetes mellitus are 

attributed to increased free fatty acid flux secondary to 

insulin resistance.  

Persons with metabolic syndrome are estimated to have 

twice the risk of developing CHD and five times the risk 

of developing diabetes than those without the syndrome. 

In addition, they have an increased cardiovascular 

mortality.2 

Although many drugs are available to treat underlying 

clinical disorders, long term use of these agents are 

associated with many adverse drug reactions and disease 

control is not satisfactory in the long run. 

Another approach is the use of alternative medicine such 

as herbal medicine, which provides significant clinical 

benefits in the correction of underlying abnormalities of 

metabolic syndrome. Main advantages of herbal medicines 

are low cost and minimal side effects. 

Coriandrum sativum Linn. (Apiaceae), commonly known 

as coriander, cilantro, and dhania is an annual herb 

commonly used in ayurvedic medicine and also in cuisine 

in Middle East, Latin America and Asia.3 Pharmacological 

studies have demonstrated possible hypoglycemic, 

hypolipidemic, antihypertensive, anti-inflammatory, 

anxiolytic, antimicrobial, diuretic and cognition 

improvement activities in experimental animals.4,5 

The aim ans objective of this study was designed to 

compare the hypolipidemic effect of Coriandrum sativum 

L. with the standard antidiabetic drug, metformin in 

streptozotocin induced diabetic rats. With the following 

objectives to study the hypolipidemic activity of 

Coriandrum sativum and to compare the hypolipidemic 

activity of Coriandrum sativum with metformin. 

METHODS 

Institutional Animal Ethics Committee (IAEC) clearance 

was obtained before start of the study. 

Total 32 experimentally inexperienced Sprague-Dawley 

rats of Rattus norvegicus species (either sex weighing 100-

200 g) were acquired from the animal house of Dr. D.Y. 

Patil Medical College, Pimpri, Pune, Maharashtra, India 

and were fed with commercially available ‘Nutrimix Std-

1020’and water ad libitum. 

Aqueous extract of Coriandrum sativum seeds was used 

for this study. Both the drugs, CS (40 mg/kg) and 

metformin (90 mg/kg), were administered orally once 

daily for 28 days.4,6 Streptozotocin (STZ) (40 mg/kg) intra-

peritoneally was used to induce diabetes in the rats.7 The 

lipid levels were estimated on 28th day by using blood 

sample collected from the retro-orbital space.  

The rats were divided into following groups (n=8 in each 

group).  

Table 1: Groups of rats. 

Group Type Dose 

Group 1 Normal control 
Distilled water (p.o.) 

10 ml/kg 

Group 2 
Diabetic 

control 

Streptozotocin (I.P.) 

40 mg/kg 

Group 3 

Streptozotocin+ 

Coriandrum 

sativum 

Streptozotocin (I.P.) 40 

mg/kg+Coriandrum 

sativum (P.O.) 40 mg/kg 

Group 4 
Streptozotocin 

+ metformin 

Streptozotocin (I.P.) 40 

mg/kg+Metformin (P.O.) 

90 mg/kg 

Monitoring lipid profile 

The lipid levels were estimated on 28th day using blood 

sample collected from the retro-orbital space. 

• Total cholesterol, 

• Triglyceride, 

• HDL (High Density Lipoprotein), 

• LDL ( Low Density Lipoprotein), 

• LDL will be estimated by Friedewald’s equation. 

LDL=Total Cholesterol-HDL-TG/5. 

The data was compiled and analysed by using the 

statistical package, Primer of Biostatistics 7.0. Results are 

expressed as mean±SD and statistical significance 

between means was analyzed using one-way analysis of 

variance (ANOVA) followed by Tukey’s multiple 

comparison test. P value <0.05 was considered as 

statistically significant. 

RESULTS 

As per the methods, the study was carried out in 4 different 

groups. The results are expressed as mean±SD. 

Effect on total cholesterol (TC) 

 

Figure 1: Effect on mean total cholesterol (TC) levels 

on 28th day. 
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The mean total cholesterol levels on 28th day of control 

group had significant statistical difference with diabetic 

control, showing that there was increased mean total 

cholesterol levels among the diabetic rats. CS (40 mg/kg) 

and metformin significantly lowered the mean total 

cholesterol level compared to group 2. However, the mean 

cholesterol levels of group 3 and 4 were comparable. 

Effect on triglyceride (TG) 

 

Figure 2: Effect on mean triglyceride (TG) levels on 

day 28th. 

The mean triglyceride levels on 28th day of group 1 had 

significant statistical difference with group 2, showing that 

there was increased mean triglyceride levels among the 

diabetic rats. CS (40 mg/kg) and metformin significantly 

lowered the mean triglyceride level as compared to group 

2. However, the reduction of triglyceride levels of group 3 

and 4 were comparable. 

Effect on High-Density Lipoproteins (HDL) 

 

Figure 3: Effect on mean High-Density Lipoproteins 

(HDL) levels on 28th day. 

Metformin increased the mean High-Density Lipoproteins 

(HDL) levels and was comparable to group 2. The increase 

in mean HDL levels was comparable in group 3 and 4. 

Effect on Low-Density Lipoproteins (LDL) 

 

Figure 4: Effect on mean Low-Density Lipoproteins 

(LDL) levels on 28th day. 

CS (40 mg/kg) and metformin significantly reduced the 

mean Low-Density Lipoproteins (LDL) levels as compared 

to group 2. However, the mean LDL levels of group 4 were 

lower compared to group, however the difference wasn’t 

statistically significant. 

Effect on Atherogenic Index (AI) 

 

Figure 5: Effect on mean atherogenic index on                    

28th day. 

The mean atherogenic index in both groups 3 and 4 was 

comparable to group 2. Also, the mean atherogenic index 

obtained with group 4 was comparable to group 3. There 

was no significant difference between all the groups. 

Effect on LDL:HDL ratio 

The mean Low-Density Lipoproteins: High-Density 

Lipoproteins (LDL:HDL) ratio of group 4 was comparable 

to group 3. Thus, it showed that the reduction in the 

cardiovascular risk with CS (40 mg/kg) was comparable to 

that of metformin. 
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Figure 6: Effect on mean LDL:HDL ratio on day 28th. 

Effect on TC:HDL ratio 

 

Figure 7: Effect on mean TC: HDL ratio on 28th day. 

CS (40 mg/kg) and metformin significantly reduced the 

mean total cholesterol: high-density lipoproteins (TC: 

HDL) ratio as compared to group 2. However, the mean 

TC: HDL ratio of group 4 was comparable to group 3. 

Thus, it showed that Coriandrum sativum seed extract 

significantly reduced risk of atherogenicity. 

DISCUSSION 

Persons with metabolic syndrome are estimated to have 

twice the risk of developing CHD and five times the risk of 

developing diabetes than those without the syndrome. In 

addition, they have an increased cardiovascular mortality.8 

Lifestyle changes are the cornerstone of treatment. These 

lifestyle changes include diet low in saturated fat and 

cholesterol, weight reduction, increased physical activity 

and stress management.9 

Although many drugs are available to treat diabetic 

dyslipidemia, long term use of these agents are associated 

with many adverse drug reactions and disease control is not 

satisfactory in the long run. Another approach is the use of 

alternative medicine such as herbal medicine, which 

provides significant clinical benefits in the correction of 

underlying abnormalities of metabolic syndrome. 

Coriandrum sativum seed extract significantly lowered 

total cholesterol, triglyceride and LDL levels than control 

group (p <0.05). This lipid lowering effect produced by CS 

(40 mg/kg) was comparable to metformin (90 mg/kg). 

HDL levels were unexpectedly increased with CS in 

comparison to diabetic control group, but the difference 

was not statistically significant. There was a reduction in 

mean atherogenic index in the CS treated diabetic rats 

compared to group 2 but the difference was not statistically 

significant. However, LDL:HDL ratio and TC:HDL ratio 

was significantly reduced compared to group 2 whereas the 

reduction was comparable to metformin. 

Present study findings are in agreement with other studies 

from literature, like Sreelatha S et al, reported that both 

Coriandrum sativum leaf and stem extract significantly 

decreased the levels of cholesterol, triglycerides, LDL and 

VLDL.5  

Aissaoui A et al, had also demonstrated that there was an 

increase in atherogenic index, LDL:HDL ratio and 

TC:HDL ratio in normal Meriones shawi rats but a 

decrease in the values in obese-hyperglycemic-

hyperlipidemic (OHH) Meriones shawi rats.4 Naquvi KJ et 

al, demonstrated that Coriandrum sativum fruits had 

significant reduction of total cholesterol levels and 

significant rise in HDL levels in streptozotocin induced 

diabetic rats.10 

A study published by Das et al, has demonstrated 

Coriandrum sativum seed extract to have 

antihyperglycemic action in streptozotocin induced 

diabetic rats.11 

Rajeshwari U et al, conducted a clinical study where the 

results with Coriandrum sativum seed extract showed 

significant reduction of total cholesterol, triglycerides, 

LDL, and VLDL levels along with a rise in HDL levels.12 

Dhanapakiam P et al, had also demonstrated a significant 

hypolipidemic action.13 

Both Coriandrum sativum leaves and seeds are safe to use. 

Due to the long history of safe ingestion of fresh leaves and 

the dried seeds in most of the traditional cooking, this can 

be considered as a safe alternative. Coriandrum sativum 

seed extract as a hypolipidemic agent can be used as an add 

on drug or as a diet supplement. Mechanism of 

hypolipidemic action of Coriandrum sativum seed extract 

is not clearly understood. 

The exact chemical constituent responsible for the 

observed hypolipidemic remains speculative. 

Thus, Coriandrum sativum seed extract can target many 

arms of metabolic syndrome such as hyperglycemia and 

dyslipidemia.  
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CONCLUSION 

Oral administration of Coriandrum sativum seed extract at 

a dose of 40 mg/kg has shown hypolipidemic activity in 

streptozotocin induced diabetic dyslipidemic rats 

suggesting that Coriandrum sativum may have 

considerable therapeutic benefit as a hypolipidemic agent 

and can be suggested as a potential dietary add on. 
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