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ABSTRACT 

Diabetes mellitus (DM) is a global health problem and the incidence of DM is increasing at alarming rate 

all over the world. Many Indian medicinal plants have been reported to possess potential antidiabetic 

activity and could play important role in the management diabetes. This study sought to evaluate the 

antidiabetic potentials of hydroalcoholic extract of seed of L. sativum in diabetic rats. Qualitative analysis 

of various phytochemical constituents and quantitative analysis of total phenolics and flavonoids were 

determined by the well-known test protocol available in the literature. Quantitative analysis of phenolic 

and flavonoids was carried out by folins ciocalteau reagent and aluminium chloride method. Diabetes 

was induced in rats by Alloxan monohydrate (120 mg/kg; i.p.) administration. Oral treatment of  

hydroalcoholic extract of L. sativum using rat oral needle at 100 and 200mg/kg doses significantly (𝑃 < 

0.001) decreased blood glucose and cholesterol levels in diabetic rats than control rats. In this study, 

Body weight, blood glucose, HDL, Total Protein, SGOT, SGPT, cholesterol and triglyceride were 

measured. The results showed that there was a significant decrease (P<0.01) in the blood glucose, 

cholesterol, total protein, SGOT, SGPT and triglyceride levels in diabetic rats when compared to the 

normal (control) rats and increase the level of HDL and body wt. In conclusion, the above actions might 

be responsible for the antidiabetic activity of extract due to presence of gallic acid and other biomarkers. 
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INTRODUCTION 

Diabetes mellitus is an epidemic occurring in adults throughout the world and is the leading cause of 

kidney failure, heart attack, blindness and lower limb amputation. It is the fourth main cause of death in 

most developed countries. The prevalence of diabetes is estimated to reach 330 million by the year 2025, 

according to International Diabetes Federation, with the greatest potential increase being in Africa and 

Asia. This numerical increase will occur in developing countries. By the year 2025, over 75% of people 

with diabetes will reside in developing countries, as compared to 62% in 19951. Currently available 

therapies for diabetes include insulin and various oral antidiabetic agents such as sulfonylureas, 

biguanides and glinides. Many of them have a number of serious adverse effects; therefore, the search 

for more effective and safer hypoglycemic agents is one of the important areas of investigations 2. Many 

herbs and plants have been described as possessing hypoglycemic activity when taken orally 3. According 
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to the World Health Organization, there are more than 1200 plant species worldwide used in the treatment 

of diabetes mellitus and substantial number of plant showed effective hypoglycemic activity after 

laboratory testing 4. Recently, some medicinal plants have been reported to be useful in diabetes 

worldwide and have been used empirically in antidiabetic and anti-hyperlipidemic remedies. More than 

400 plant species having hypoglycemic activity have been available in literature, however, searching for 

new antidiabetic drugs from natural plants is still attractive because they contain substances which 

demonstrate alternative and safe effects on diabetes mellitus. Most of the plants contain glycosides, 

alkaloids, terpenoids, flavonoids, carotenoids etc. that are frequently implicated as having antidiabetic 

effect 5. However, the study of plant for hypoglycemic, antioxidant and hypolipidemic activities may 

give new pharmacological approaches in the treatment of diabetes mellitus 6. Alloxan is a toxic glucose 

analogue, which selectively destroys insulin-producing cells in the pancreas (that is beta cells) when 

administered to rodents and many other animal species. This causes an insulin-dependent diabetes 

mellitus (called "Alloxan Diabetes") in these animals, with characteristics similar to type 1 diabetes in 

humans. Alloxan is selectively toxic to insulin producing pancreatic beta cells because it preferentially 

accumulates in beta cells through uptake via the GLUT2 glucose transporter 7. Lepidium sativum, 

popularly named as Garden cress, member of the Brassicaceae family. It is edible herb which is growing 

fast and has been cultivated as a culinary vegetable in North America, Europe and all through Asia. L. 

sativum is a small, annual, herbaceous plant of 15-45 cm height, cultivated throughout India. The 

reddish coloured seeds are oblong, angular, slightly curved on one side having rugous surface. 

Seeds are odorless, pungent and mucilaginous used as salad supplement. The seeds are used in 

chronic enlargement of liver and spleen, as carminative adjunct to purgatives, in skin diseases, 

dysentery, diarrhoea, asthma and in liver complaints 8-10. Literature search revealed tachyphylactic  

11, diuretic 12, oral contraceptive 13 antihypertensive 14 effect of L. sativum seeds aqueous extract. 

The aqueous extract of L. sativum seed showed hypoglycemic activity in human subjects and are used 

commonly in the treatment of bronchial asthma 15. Preliminary phytochemical study of L. 

sativum following standard procedure showed presence of flavonoids, coumarins, sulphur containing 

glycosides, triterpenes, sterols and various imidazole alkaloids 16. The major secondary metabolites of 

this plant are glucosinolates 17. L. sativum contain rare imidazole alkaloids known as lepidine and 

semilepidine 18. From methanolic extract of defatted seeds sinapic acid and sinapin were isolated 19. 

Despite the wide spread traditional and edible uses of L. sativum, very few pharmacological studies have 

been done so far. Therefore, the aim of the present study is to determine the antidiabetic activity of 

hydroalcoholic extract of L. sativum.  
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MATERIALS AND METHODS: 

Seeds of Lepidium sativum were collected from local area of Bhopal in the month of August, 2018. The collected 

plant materials are cleaned, shade dry, coarsely powdered for further studies.  

Chemical reagents  

All the chemicals used in this study were obtained from HiMedia Laboratories Pvt. Ltd. (Mumbai, India), 

SigmaAldrich Chemical Co. (Milwaukee, WI, USA), SD Fine-Chem Chem. Ltd. (Mumbai, India) and 

SRL Pvt. Ltd. (Mumbai, India).All the chemicals used in this study were of analytical grade. Metformin 

was used as standard drugs. Streptozotocin (Sigma-Aldrich), biochemical estimation kit (Transasia Bio 

Medical Limited, Mumbai, India) and other chemicals and solvent obtained from Qualigens, India were 

used. Alloxan (Central Drug House Pvt.Ltd.,India), Glibenclamide tablets (Daonil; Aventis Pharma. Ltd., 

India) were procured from the medical store. 

Preparation of extracts: 

Defatting of plant material:  

Seeds of L. sativum were shade dried at room temperature. The shade dried plant material was coarsely 

powdered and subjected to extraction with petroleum ether by maceration. The extraction was continued 

till the defatting of the material had taken place. 

Extraction  

89 gm of dried powdered seeds of L. sativum has been extracted with hydroalcoholic solvent (ethanol: 

water: 70:30) using maceration process for 48 hrs, filtered and the extracts were evaporated above their 

boiling points and stored in an air tight container free from any contamination until it was used. Finally 

the percentage yields were calculated of the dried extracts 20. 

Qualitative phytochemical analysis of plant extract 

The L. sativum seeds extract obtained was subjected to the preliminary phytochemical analysis following 

standard methods by Khandelwal and Kokate 21, 22. The extract was screened to identify the presence or 

absence of various active principles like phenolic compounds, carbohydrates, flavonoids, glycosides, 

saponins, alkaloids, fats or fixed oils, protein, amino acid and tannins. 

Quantification of secondary metabolites 

Quantitative analysis is an important tool for the determination of quantity of phytoconstituents present 

in plant extracts. For this TPC and TFC are determined. Extracts obtained from seeds of L. sativum plant 

material of subjected to estimate the presence of TPC and TFC by standard procedure. 
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Total phenol determination 

The total phenolic content was determined using the method of Olufunmiso et al 23.  A volume of 2ml of 

each extracts or standard was mixed with 1 ml of Folin Ciocalteau reagent (previously diluted with 

distilled water 1:10 v/v) and 1 ml (7.5g/l) of sodium carbonate. The mixture was allowed to stand for 15 

min under room temperature. The colour developed was read at 765 nm using UV/visible 

spectrophotometer. The total phenolic content was calculated from the standard graph of gallic acid and 

the results were expressed as gallic acid equivalent (mg/100mg). 

Total flavonoids determination 

The total flavonoid content was determined using the method of Olufunmiso et al 23.  1ml of 2% AlCl3 

methanolic solution was added to 3 ml of extract or standard and allowed to stand for 15 min at room 

temperature; the absorbance of the reaction mixture was measured at 420 nm using UV/visible 

spectrophotometer The content of flavonoids was calculated using standard graph of quercetin and the 

results were expressed as quercetin equivalent (mg/100mg). 

Animals 

Wistar rats (150-200 g) were group housed (n= 6) under a standard 12 h light/dark cycle and controlled 

conditions of temperature and humidity (25±2°C, 55-65%). Rats received standard rodent chow and 

water ad libitum. Rats were acclimatized to laboratory conditions for 7 days before carrying out the 

experiments. All the experiments were carried in a noise-free room between 08.00 to 15.00 h. Separate 

group (n=6) of rats was used for each set of experiments. The animal studies were approved by the 

Institutional Animal Ethics Committee (IAEC), constituted for the purpose of control and supervision of 

experimental animals by Ministry of Environment and Forests, Government of India, New Delhi, India. 

Acute oral toxicity 

Acute toxicity study of the prepared extracts was carried out according to the Organization for Economic 

Co-Operation and Development (OECD) Guidelines-423 24 the animals were fasted for 4 h, but allowed 

free access to water throughout. As per the OECD recommendations, the starting dose level should be 

that which is most likely to produce mortality in some of the dosed animals; and when there is no 

information available on a substance to be tested in this regard; for animal welfare reasons, The dose 

level to be used as the starting dose is selected from one of three fixed levels 50, 150, 300 and 2000 

mg/kg body weight. Acute toxicity was determined as per reported method 25. 

Induction of experimental diabetes in rats 

After fasting, diabetes was induced by a single intraperitoneal injection of 120 mg/kg body weight of 

'Alloxan monohydrate' in distilled water. The animals were allowed to drink 5% glucose solution 
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overnight to overcome the drug-induced hypoglycaemia. These animals were tested for diabetes after 15 

days and animals with blood glucose (fasting) were selected for experimentation 26. 

Standard drug used 

Glibenclamide tablet (Daonil Tab.) manufactured by Aventis Pharma was used as standard drug. It was 

purchased from local medical store. The tablets were suspended in distilled water using tween-80 as 

suspending agent & used for study.  

Experimental protocol 

Five groups of rats were employed in the present study and each group contains six animals, as follows 

Group I: Rats served as normal-control and received the vehicle (0.5 ml distilled water/day/rat) 

Group II: Rats served as diabetic-control and received the vehicle (0.5 ml distilled water/day/rat) 

Group III: Rats (diabetic) were administered of hydroalcoholic extract of L. sativum (100 mg/kg p.o.) 

for 15 days 

Group IV: Rats (diabetic) were administered of hydroalcoholic extract of L. sativum (200 mg/kg p.o.) 

for 15 days 

Group V: Rats (diabetic) were administered Glibenclamide (600µg/kg p.o.) for 15 days 

Bioassay 

On 15th day of treatment, blood samples were collected by retro-orbital plexus puncture method under 

mild ether anesthesia and serum was separated by centrifugation. Serum glucose, total protein, 

cholesterol (TC) and total triglyceride (TG) levels were evaluated using a commercial kit 27. Body 

weights of rats were taken before and after treatment 28.  

RESULTS AND DISCUSSIONS 

The crude extracts so obtained after maceration extraction process was concentrated on water bath by 

evaporation the solvents completely to obtain the actual yield of extraction. The yield of hydroalcoholic 

extracts was found to be 8.9 %. The results of qualitative phytochemical analysis of the crude powder of 

seed of L. sativum were shown in Table 1. Hydroalcoholic extracts of L. sativum showed the presence 

of flavonoids, phenols, carbohydrate and saponins. The determination of the total phenolic content, 

expressed as mg gallic acid equivalents and per 100 mg dry weight of sample. The total flavonoids 

content of the extracts was expressed as percentage of quercetin equivalent per 100 mg dry weight of 

sample. TPC and TFC of hydroalcoholic extract of L. sativum showed the content values of 0.587 and 

0.874 respectively Table 2.  
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Table 1: Result of phytochemical screening of extracts of L. sativum 

S. No. Constituents Hydroalcoholic extract 

1. Alkaloids 

        Mayer’s Test 

             Wagner’s Test 

Dragendroff’s test 

Hager’s test 

 

-ve 

-ve 

-ve 

-ve 

2. Glycosides 

Modified Borntrager’s Test 

Legal’s test 

 

-ve 

-ve 

3. Flavonoids 

Lead acetate 

Alkaline test 

 

+ve 

+ve 

4. Phenolics 

Ferric Chloride Test 

 

+ve 

5. Proteins and Amino acids 

Xanthoproteic test 

Ninhydrin Test 

 

+ve 

-ve 

6. Carbohydrates 
Molisch’s Test 
Benedict’s Test 
Fehling’s test 

 

+ve 

-ve 

+ve 

7. Saponins 

Froth Test 

Foam test 

 

+ve 

+ve 

8. Diterpins 

Copper acetate test 

 

-ve 

 

Table 2 Total phenolic and total flavonoid content of seeds of L. sativum 
 

S. No. Extract Total Phenol  

(mg/100mg) 

Total flavonoid 

(mg/100mg) 

1. Hydroalcoholic extract 0.587 0.874 

 

It is well known fact that alloxan monohydrate induces diabetes mellitus in rats by selective necrotic 

action on the beta cells of pancreas leading to insulin deficiency. Insulin deficiency leads to various 

metabolic aberrations in animals like increased blood glucose level, increased levels of cholesterol and 

triglyceride and decreased protein content 29. As expected in alloxan treated rats, there was significant 

increase in blood glucose, cholesterol (TC) and triglyceride (TG) levels. The diabetic animals showed 

significant decrease in blood glucose level after 15 days treatment. Moreover, it also decreased the levels 

of cholesterol (TC) and triglyceride (TG) increased by alloxan treatment. Alloxan treatment of the rats 

has showed the loss in body weight as compared to normal rats. However, the hydroalcoholic extract was 
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more effective and results are comparable with that of reference drug, gliblenclamide. Hence, we can say 

that presence of flavonoid in the ethyl acetate fraction may be responsible for antidiabetic activity. 

As shown in Table 3 Blood glucose level of animals in all groups was recorded at 0, 8th and 15th day. 

Progressive decrease in blood glucose level was found in all treatment groups during study. At the end 

of experiment Glibenclamide 600µg/kg, L. sativum 100 and 200 mg/kg/p.o. (114.77; 122.50 and 120.00) 

treated group blood glucose level was decrease significantly (p<0.01) at 15thdays, respectively. 

 

Table 3 Effect of hydroalcoholic extract of L. sativum treatment on blood glucose (mg/dl) in 

normal and diabetic rats 
 

 

 

 

Values are expressed as mean±S.E.M (n = 6).Values are statistically significant at # p<0.001 vs. normal group; *P < 0.001, 

**P < 0.01vs. diabetic control group (Two-way ANOVA test). 

As shown in Table 4 Glibenclamide 600µg/kg, L. sativum 100 and 200 mg/kg/p.o. treated group 

biochemical parameters like TC, TG level was decrease significantly (p<0.01) and total protein level was 

increase  as compared to diabetic control group. 

Table 4 Effect of hydroalcoholic extract of L. sativum treatment on biochemical parameters in 

normal and diabetic rats 

Group Treatment TC 

(mg/dL) 
TG 

(mg/dL) 
Total 

protein(g/dl) 

I Normal 92.00 ± 3.00 87.50 ± 3.00 9.00 ± 1.50 

II Diabetic Control 183.0 ± 5.00 124.0 ± 6.00 4.70 ± 1.50 

III Diabetic + hydroalcoholic extract of 
L. sativum (100 mg/kg) 

112.5 ± 5.55
**

 89.50 ± 6.00
*
 8.00 ± 2.50

**
 

IV Diabetic + hydroalcoholic extract of 

L. sativum (200 mg/kg) 

107.5 ± 5.50
**

 86.57 ± 6.00
*
 8.50 ± 2.50

**
 

V Diabetic +  Glibenclamide 
(600µg/kg) 

101.1 ± 5.50
**

 82.50 ± 6.00
*
 8.32± 2.50

**
 

Values are expressed as mean±S.E.M (n = 6).Values are statistically significant at # p<0.001 vs. normal group; *P < 0.001, 

**P < 0.01vs. diabetic control group (One-way ANOVA followed by Tukey’s post hoc test). 

Group Treatment Blood glucose (mg/dl) 

Days 0 Days 8 Days 15 

I Normal 91.65± 5.50 96.00 ± 5.50 100.89 ± 5.50 

II Diabetic Control 270.50 ± 10.35 285.10± 9.35# 289.50± 8.35# 

III Diabetic + hydroalcoholic extract of  
L. sativum 

(100 mg/kg) 

245.50  ± 4.50 159.50± 4.10*** 122.50 ± 3.50*** 

IV Diabetic + hydroalcoholic extract of  
L. sativum 

(200 mg/kg) 

254.35 ± 3.00 149.40 ± 4.00*** 120.90 ± 4.52*** 

V Diabetic +  Glibenclamide 

(600µg/kg) 

250.00 ± 4.90 135.50± 4.90*** 114.77 ± 4.90*** 
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As represented in Table 5 body weights of animals in all groups were performed at the initial and end of 

the study. Body weight of animals was significantly (p<0.05) maintained in all treatment groups 

(Glibenclamide 600µg/kg, L. sativum 100 and 200 mg/kg/p.o. 151, 155,153) during study as compared 

to control group (150). 

Table 5 Effects of hydroalcoholic extract of L. sativum on body weight 

 

 

 

 

 

 

 

Values are expressed as mean ± SD of six samples from each group. (Two-way ANOVA test). 

 

CONCLUSION 

From the above results, it was concluded that the present study seems to support the claims by traditional 

medicine practitioners about the usefulness of L. sativum L seed for the treatment of diabetes. From the 

phytochemical investigations studies the correlation of antidiabetic activity can be made with the 

flavonoid compounds. 
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