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ABSTRACT 
Coriandrum sativum is a culinary herb whose seeds and leaves are used commonly in flavoring various food items. The 
seeds of this plant are associated with number of pharmacological benefits including anti diabetic potential. Worldwide 
diabetes is the most prevailing disease and many of the diabetic patients are regularly consuming oral hypoglycemic 
drugs like Metformin. So, there is a probability of herb drug interaction when the herb interferes with the way a drug 
acts in the body. Hence the present study is designed to explore the herb drug interactions of Coriandrum sativum 
powder with an oral hypoglycemic drug Metformin in Streptozotocin induced diabetic rats.  In the present study animals 
were divided into seven groups of six each. Group-I served as normal control, Group-II and III received Metformin and 
aqueous extract of seeds of Coriandrum sativum. Diabetes was induced in animals of remaining groups using 
streptozotocin. Group IV served as diabetic control, Group V and Group VI treated with Metformin and Coraindrum 
respectively. Whereas Group-VII animals treated with both Metformin and seed extract. Pharmacokinetic interactions 
were studied after regular time intervals using HPLC –UV method.  Further pharmacodynamic interactions were studied 
by estimating glucose levels and lipid profile on 1, 7, 14 and 21st day.  Animals administrated with both Coraindrum 
sativum and Metformin showed significant potential in pharmacokinetic parameters by elevating the levels like Cmax, 
Tmax and Vd. Further pharmacodynamic studies showed synergistic antidiabetic effect in these animals by decreasing 
blood glucose levels and ameliorating the lipid profile when compared with Metformin and coriandrum alone treated 
diabetic rats.  The findings of study evidences that there is a significant herb drug interaction occurred between 
Coriandrum sativum and Metformin. In conclusion, Coriandrum sativum can elevate the bioavailability of Metformin 
which seems to be beneficial in diabetic patients receiving Metformin.  
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INTRODUCTION 
Culinary herbs have been grown and used for hundreds of years, and they are becoming increasingly 
popular for their knack to augment and complement the flavors of a wide diversity of foods [1]. 
Coriandrum sativum is one such culinary herb whose seeds and leaves are used commonly in flavoring 
various food items.  In the Indian traditional medicine, a coriander is used in disorders of digestive, 
respiratory and urinary system, as it has diaphoretic, diuretic, carminative and stimulant [2]. Coriander 
has been reported to exhibit several pharmacological effects such as antioxidant activity, anticonvulsant 
activity, diuretic activity, cholesterol lowering activity, anticancer activity, hepatoprotective activity, 
antimicrobial activity and anti diabetic activity [3]. Pharmacological reports suggested that the seeds of 
Coriandrum sativum showed high therapeutic activity in reducing hyperglycemic in diabetes induced 
models [4].  
Worldwide Diabetes mellitus is the most prevailing disease. It is an endocrine metabolic disorder 
characterized by hyperglycemia, altered lipids, carbohydrates, proteins, metabolism and it increases the 
risk of cardiovascular diseases complications [5]. The number of people with type 2 Diabetes mellitus is 
increasing in every country with 80% of people with suffering with this disorder living in low- and 
middle-income countries. Diabetes mellitus, caused by an absolute or relative deficiency of insulin or its 
function, lead to number of complications; it is emerging as the factor responsible for chronic disability 
and even death [6]. The disease has serious impact on health and quality of life in diabetic patients. Oral 
anti hyperglycemic agents are used generally to control diabetes. Metformin is one of the oral anti 
diabetic agents prescribed widely in diabetic patients and it exerts its pharmacological benefits by 
reducing hepatic glucose production and improving insulin sensitivity [7].  
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Co-administration of herbs either intentionally or unintentionally with Metformin like anti-diabetic drugs 
has reported increasing the need for evaluation of their possible interactions in diabetic conditions. 
Further more studies suggested that administration of Metformin with herbal products can be valuable in 
most of the cases [8].  A valuable synergistic effect can be additive blood sugar lowering effect but this 
effect can be harmful also when the sugar level goes down the normal level. Since there is a potential for 
the combined use of Metformin and coriander seeds by diabetic patients, present study is designed to 
explore the herb drug interactions of Coriandrum sativum powder with an oral hypoglycemic drug 
Metformin in Streptozotocin induced diabetic rats.  
 
MATERIAL AND METHODS 
Plant material: The C. Sativum seeds were obtained from Mangalagiri local market, and authenticated by 
the botanist of Acharya Nagarjuna University. 
Preparation of extract: C. Sativum seeds were washed with water to remove dust, these seeds were 
shade dried after that powdered by using a mechanical grinder. The powder was subjected to aqueous 
extract by using the Soxhlet extraction method. 
 Phytochemical screening: The phytochemicals present in the aqueous extract of C. Sativum were 
screened using standard qualitative tests [9].  
Animals:  
Sprague Dawley (SD) rats were procured from Mahaveer enterprises, Hyderabad, India, these animals 
used for the studies after obtaining permission from the Institutional animal ethical committee (CPCSEA 
Reg. No018/IAEC/2017). The animals were housed in standard polypropylene cages and maintained 
under standard laboratory conditions (12 h light/dark cycle; at an ambient temperature of 25 ± 5 °C. The 
animals were fed with a standard rat pellet diet and water ad libitum.  
Treatment protocol 
Animals weighing 150 to 200g were divided into seven groups of six each. Group-I, II and III are normal 
animals and Group-IV, V, VI and VII are served as diabetic rats. Diabetes was induced in these groups by 
intraperitoneal injection of Streptozotocin (STZ) at a dose of 60mg/kg b.w. dissolved in 0.1 M citrate 
buffer, pH 4.5. Three days later, diabetes was confirmed by determination of fasting blood glucose levels 
in blood samples. Only rats with blood glucose level >250 mg/dL were considered diabetic and included 
in the study. The following treatment protocol was followed to study the herb drug interactions:  
Group-I: Normal control  
Group-II: Administered with Metformin (100mg/kg.b.w)  
Group-III: Administered with Aqueous extract of seeds of Coriandrum sativum (400mg/kg.b.w)  
Group-IV: Diabetic control  
Group-V: Diabetic rats treated with Metformin (100mg/k.b. w) 
Group-VI: Diabetic rats treated with C.Sativum high dose (400mg/k.b. w) 
Group-VII: Diabetic rats treated with C.Sativum (400mg/k.b.w)+ Metformin (100mg/k.b.w) 
Pharmacokinetic studies: 
Pharmacokinetic studies were investigated in Group-V, VI and VII using the HPLC-UV system (cyber lab-
Rx1600) analytical column C18 section (250x4.6mm id, 5μ). Blood Samples of selected groups were 
collected at predetermined time intervals of 0, 0.25, 0.5, 1.00, 2.00, 3.00, 4.00, 6.00, 8.00, 12, 24 hours (10 
intervals). Plasma is immediately separated by centrifugation at 7500 rpm for 15 min. The concentration 
of drug in rat plasma samples is measured by the HPLC -UV method. The flow rate was kept constant at 
1.5ml/min, the run time was 7 mins and the temperature was maintained at 500C. A mixer of Phosphate 
buffer- acetonitrile-methanol (40:40:20) was used as the mobile phase with UV detection at 368nm. All 
concentrations were calculated from a standard curve of Metformin obtained from spiked plasma 
samples. The Pharmacokinetic parameters like maximum plasma concentration (Cmax), time needed to 
reach the maximum plasma concentration (Tmax), area under the concentration– time curve (AUC0–24), 
mean residence time (MRT), elimination rate constant (Kel) and half life (T1/2) were determined. 
Pharmacodynamic studies: 
Pharmacodynamic studies were carried out by collecting the blood samples of animals at 1, 7,14, and 21st 
day and biochemical parameters namely blood glucose levels, TG, HDL, and VLDL were assessed using 
standard procedures. Further body weight is also monitored at the regular intervals [10]. 
Statistical analysis: 
The values of pharmacokinetic and pharmacodynamic studies were expressed as mean ± SD. The data 
were statistically evaluated using a One-way analysis of variance (ANOVA). Values corresponding to the 
p≤0.05 were considered as significant. 
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RESULTS 
Preliminary Phytochemical screening:  
Preliminary phytochemical screening of aqueous extract of seeds of C. sativum revealed the presence of 
Alkaloids, Flavonoids, Tannins, Saponins, Carbohydrates, Proteins, Amino acids, Fatty acids and 
Terpenoids. 
Pharmacokinetic studies: 
The pharmacokinetic parameters were assessed in diabetic rats showed that co-administration of 
Metformin with C. sativum resulted in increase in peak plasma concentration (Figure 1). All the assessed 
pharmacokinetic parameters were mentioned in Table 1.  

 
Figure 1: Mean serum concentration- time profiles of MET (Metformin), Coriandrum sativum (CS) 

and Co-administration of MET+ CS in diabetic rats 
 
Table 1: Pharmacokinetic studies of Metformin with Coriandrum sativum in diabetic rats 

Parameter Metformin C. sativum Metformin with C. sativum 
Cmax(ng/ml) 987.33±0.45 1938.33±0.01 1974.00±.02 

Tmax (hl) 1.00±1.12  1.00±0.23 0.50 ±0.01 
AUC 0 to n(ng/ml*h) 4042.542±0.55 4077.881.02±1.10 5070.92±0.32 
AUC total (ng/ml*h) 0.943579±2.12 15280.004.50±0.12 66730.28±0.23 
t1/2(h) 5.73±0.55 2.36±1.12 2.88±0.51 
MRT (hl) 8.25±2.12 2.621±.02 3.37±0.63 
Vd (ng/ml) 0.10±2.10 0.303609±0.45 0.37±0.35 
Cl 0.01±0.06 0.008±0.96 0.09±0.45 

 
Pharmacodynamic studies: 
The effect of C. sativum and Metformin alone and in combination on various biochemical parameters on 
day 1, 7, 14 and 21 were assessed. The results showed that body weight was decreased in diabetic control 
animals significantly and upon administration of Metformin and extract there was significant increase in 
body weight. Moreover, the blood glucose levels which plays as an important parameter in diabetes were 
estimated and the results depicted that in diabetic animals upon inducing of Streptozotocin there was 
elevation in blood glucose levels and co-administration of metformin and Coriandrum sativum in 
combination declined the levels of blood glucose significantly compared with their individual treatment. 
In case of estimation of HDL levels, it was observed that in diabetic control animals HDL levels were 
declined and there was a significant shoot up in HDL levels in treated animals. Further the results 
revealed that co-administration of drug and extract in diabetic animals significantly decreased levels of 
triglycerides and VLDL (Figure 2).  
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Figure 2: Pharmacodynamic studies of Metformin with Coriandrum sativum in normal and 

diabetic rats 
 
DISCUSSION 
Worldwide Diabetes is one of the most prevailing disorders in human kind. With increase in knowledge 
on heterogenicity of the disorder there is a raise in need for novel therapies. Certain allopathic drugs like 
Glibenclamide, Tolbutamide, Glipizide, Metformin are being used as first line drugs for treating this 
disorder [11].  Concurrently the use of herbal remedies also gained much importance. Among many 
herbal remedies Coriandrum sativum seeds are one of the promising remedies practiced by many people 
in world [12].  Such simultaneous use of herb and drug can interact with each other and may lead to herb 
drug interaction. Hence the current study lies in identifying the possibilities of potential interactions of 
seeds of Coriandrum sativum with the selected conventional drug i.e., Metformin. 
In the present study pharmacokinetic and pharmacodynamic studies were performed to observe the 
interactions between the aqueous extract of seeds of Coriandrum and Metformin. Seed extract and 
Metformin are given alone and in combination in both normal and diabetic rats. Streptozotocin was used 
to induce diabetes in rats. The streptozotocin impairs glucose oxidation and leads to reduction in insulin 
biosynthesis and secretion. Further streptozotocin involves DNA alkylation induced generation of 
reactive oxygen species and increased formation of Nitric oxide in β cell of Pancreas [13, 14]. 
Pharmacokinetic study involves the quantification of standard drugs in the biological systems. In present 
study bioanalytical method using HPLC-UV was developed and the plasma levels of drug and extract was 
determined. The observations of our study demonstrated the role of Coriandrum in pharmacokinetics of 
Metformin. Absorption half life of Metformin when compared with co-administered group has declined by 
half indicating the interactions influence the delay of absorption, hence the drug is made available for 
longer period of time. These studies come in harmony with the earlier studies of pharmacokinetic herb 
drug interactions [15,16]. 
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Further pharmacodynamic studies revealed that in consistent with previous reports in current study also 
biochemical parameters like body weight, blood glucose levels, Triglycerides, HDL and VLDL levels were 
altered significantly in diabetes induced animals [17,18]. This may be due to the impairment of insulin 
action in the conversion of glucose into glycogen and catabolism of fats and inhibition of lipolysis. 
However, treatment with Metformin and seed extract ameliorated significantly the altered levels due to 
induction of Diabetes. It is clearly noticeable from present observations that the combination of 
Metformin and coriander seeds effectively attenuated hyperglycemic conditions.  This effect may be due 
to the beneficial effect of seeds of Coriander seeds in regeneration of pancreatic β cells which is clearly 
evident from the earlier reports [19].         
Previous studies reported that many anti-diabetic drugs produce hypoglycemic action by potentiating the 
insulin effect either by increasing the pancreatic secretion of insulin from the β -cells or its release from 
bound insulin, whereas others may act via extra-pancreatic mechanism by inhibition of hepatic glucose 
production [20]. Seeds of Coriandrum sativum may also acted through any one of the mechanisms and it 
might contribute to the synergistic action of Metformin. Furthermore, earlier evidences showed that 
flavonoids and terpenoids have potent antioxidant activity which helps in the regeneration pancreatic 
cells and increase in insulin secretion in hyperglycemic patients [21, 22]. In our preliminary 
phytochemical studies, it was clear that the aqueous extract of Seeds of Coriandrum sativum was rich in 
bioactive phytoconstituents like flavonoids and terpenoids which might be responsible for increased anti 
hyperglycemic activity. Hence the simultaneous administration of seed extract of coriander and 
Metformin resulted in potential anti-hyperglycemic effect and this might be due to the interaction of 
bioactive phytoconstituents present in coriander seed extract with Metformin in the body. 
 
CONCLUSION 
The finding of study evidences that there was additive pharmacological potential with the combination of 
Coriandrum sativum and Metformin. Therefore, the seeds of Coriandrum sativum are valuable in 
therapeutic application for diabetes and it is conspicuous that there will be synergistic anti hyperglycemic 
effect when administered with Metformin. In conclusion, Coriandrum sativum can elevate the 
bioavailability of Metformin and thus due to the synergistic antihyperglycemic activity of Coriandrum 
sativum with Metformin the dose level of Metformin can be reduced to produce the equal therapeutic 
effect when administered alone. 
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