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INTRODUCTION  

Plants have been used for therapeutic purposes long 

before prehistoric period. Therapy with medicinal plants 

is considered very safe as there is no or minimal adverse 

effects. The herbal products are the symbol of safety in 

contrast to the synthetic drugs.
[1,2]

 In this study two 

medicinal plants are selected for their 

antihyperglycaemic activity on streptozotocin induced 

diabetic rat model. 

 

Origanum majorana (Family-Lamiaceae) is an aromatic 

herb in the mint family.
[3,4]

 It has many medicinal uses 

with huge health benefits. It improving digestion, 

preventing intestinal infections,  relieving diarrhoea and 

constipation
[5,6]

, also used in a variety of common 

illnesses such as food poisoning, staph infection, 

tetanous infection in wounds, typhoid, malaria, 

influenza, common cold, mumps, etc.
[7]

 From 

ethnopharmacological study it was reported different 

pharmacological activities like antiseptic, antidote
[8]

, 

antioxidants
[9,10,11]

, anticonvulsant
[12,13]

, anti-anxiety
[14]

,
 

antimicrobial, antibacterial, antifungal
[15,16]

, antiulcer
[17]

, 

antiprotozoal, insecticidal, antiovicidal
[18]

, anti-gout
[19]

, 

antidiabetic
[20]

,
 

antimutagenic, antitumor
[21,22]

, anti-

inflammatory, analgesic.
[23] 

etc.  
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ABSTRACT 
Medicinal plants are considered as rich resources of ingredients which can be used in new drug development in 

pharmacopoeial, non-pharmacopoeial or synthetic drug. To compare anti-hyperglycaemic effect between two 

ethanolic extracts of selected plants locally available in Bobbili region, Vizianagaram district, Andhra Pradesh, 

India on Streptozotocin induced diabetic rats. To compare anti-hyperglycaemic study, experimental rats were 

divided into six groups viz. Group I (Normal control), Group II (Disease control, Streptozotocin induced, 50mg/kg 

b.wt, i.p.), Group III (Diabetic with Glibenclamide, 4mg/kg), Group IV (Diabetic with Origanum majorana 

ethanol extract) and Group V (Diabetic with Vitex negundo ethanol extract). Both plants extracts were 

administered with same dose i.e. 100mg/kg b.wt, orally. The blood glucose levels, lipid profile, body weight were 

evaluated in all above experimental groups before and after diabetes induction in 21 days study. Significantly 

decreased blood glucose level and simultaneously improved lipid profile and body weight in Group IV rats after 

oral administration of ethanol extract whereas in Group V rats are showing less effect compare to Group IV rats. 

Both the plant extracts effect compare with Group II and Group III rats statistically. Origanum majorana shows 

better antihyperglycaemic activity because the leaf contain huge amount of phytoconstituents like rutin and 

quercetin isolated flavonoids. In Vitex negundo leaves ethanol extract also shows antihypoglycaemic activity 

because it contains 1,2- disubstituted idopyranose, β-sitosterol like active constituents. Origanum majorana and 

Vitex negundo plants may be used as a dietary supplement in diabetic patients. Further study is required to 

evaluate the antihyperglycaemic activity.  

 

KEYWORDS: Origanum majorana, Vitex negundo, Hyperglycaemia, Phytoconstituents. 
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Vitex negundo Linn (Family- Verbenaceae) is a large 

aromatic shrub distributed throughout India which is 

extensively used as traditional medicine, folk medicine 

and pharmacological evidence.
[24]

 The most important 

pharmacological screening activities are anti-

inflammatory
[25]

, anti-rheumatic
[26]

, antibiotic, 

hepatoprotective
[27]

, antioxidant, anticonvulsant, 

oxidative stress
[28,29]

 snake venom neutralization and 

anti-allergic activities.
[30,31]

 

 

On qualitative test ethanol leaves extracts contain 

numbers of secondary metabolites such as alkaloids, 

phenols, flavonoids, glycoside, tannin, terpenes, linalool, 

cacacrol, etc. which may responsible for different 

medicinal activities.  

 

Origanum majorana and Vitex negundo shows many 

medicinal effects which are useful for treatment of 

different common disease. Quercetin, rutin, 1,2- 

disubstituted idopyranose, β-sitosterol like isolated 

compounds are present in ethanolic leaves extracts that 

may shows  antidiabetic and hypolipidemic 

activities.
[32,33]

 

 

MATERIALS AND METHODS 

Collection and Identification of Plants 

The fresh Origanum majorana and Vitex negundo leaves 

were collected in the month of October 2015 from the 

forest of Bobbili region, Vizianagaram district, Andhra 

Pradesh, India, authenticated by Dr. Madhava Chetty, 

Department of Botany, S.V. University, Chittor Dist. 

Tirupati. The leaves were deposited in the Herbarium of 

Department of Botany. 

 

Preparation of Plant Extracts 

Plant materials were washed thoroughly with sterile 

distilled water in order to remove any dirt or filthy 

particles present on the surface and were shade dried 

then made into fine powder. These powdered samples 

(100g/500ml) in ethanol for 48 hours at 45ºC. The 

Phytochemical constituents are extracted by using 

Soxhlet apparatus. The extracts were soaked and 

evaporated under pressure and concentrated at 50°C and 

the residue obtained was stored at 4°C. 

 

Preliminary Phytochemical Screening  

Specific qualitative tests were performed to identify 

bioactive compounds such as tannins, alkaloids, 

saponins, flavonoids, terpenoids and phenols were 

determined from ethanol extracts of Origanum majorana 

and Vitex negundo. 

 

 

 

 

Table 1: Phytochemical Screening of ethanol extracts of selected plants. 

SL No. 
Phytochemical 

constituents 

Ethanol extract of 

Origanum majorana 

Ethanol extract of 

Vitex negundo 

1 Alkaloids +++ +++ 

2 Flavonoids +++ +++ 

3 Tannins ++ + 

4 Saponins +++ +++ 

5 Glycosides ++ + 

6 Steroids + ++ 

7 Resins + - 

8 Phenols +++ ++ 

9 Cardiac glycosides ++ +++ 

10 Terpenoids ++ + 

 

Experimental animals  
The animals used in experiment were procured from 

animal house of Nalla Narasimha Reddy Education 

Society’s Group of Institution, from Pharmacy 

Department. Wistar rats of either sex weighing about 

160–200 g were taken. Experimental protocols were 

approved by the Institutional Animal Ethic Committee 

(CPCSEA NO.-282/P0/Bt/S/2000). The animals were 

kept in polycarbonate cages and maintained under 

standard housing conditions of temperature (22 ± 20C) 

and humidity (45–60%) with 12 h light-dark cycle. 

Animals were fed pellet diet with supply of water ad 

libitum and normal saline. Animals were divided into 

five different groups as normal control, disease control, 

reference group, and test groups. 

 

 

Acute Oral Toxicity Study  

Acute oral toxicity studies of ethanol extracts of 

Origanum majorana and Vitex negundo were carried out 

as per the guidelines of Organization for Economic Co-

operationand Development (OECD) no. 423. As per 

OECD guidelines minimum number of animals should 

be used (3 animals per dose) for experiment to obtain the 

information as acute toxicity of test dose.
[34]

 Overnight 

fasted rats were orally fed with plant extract at a dose 

level of 250, 500, 1000 and 2000 mg/kg body weight 

respectively. The animals were observed continuously 

for 2hrs to investigate any sign of toxicity, occasionally 

for 4 hrs for their general behavior and after a period of 

24 hr, animals were observed for any sign of mortality 

till 7 days.
[35]
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Induction of diabetes experimentally 

Wistar rats (160-200gm) were fasted for 18 hours before 

the induction of diabetes with Streptozotocin (STZ), for 

induction of Type-1 Diabetes mellitus. Animals (n=30) 

were injected intraperitoneal with 0.22-0.25ml of freshly 

prepared solution of STZ (50 mg/ml in 0.01 m citrate 

buffer, pH 4.5) at a final dose of 50 mg/kg body wt. The 

diabetic state was assessed in STZ-treated rats by 

measuring the non-fasting serum glucose concentration 

after 72 hours. Only rats with serum glucose levels 

greater than 200-250 mg/dl were selected and used in 

this experiment. 

 

Experimental Design for Oral Glucose Tolerance Test 

(OGTT)  
In oral glucose tolerance test, animals of diabetic control 

group have shown significant elevation in blood glucose 

level through entire study when compare to normal 

animals. But treatment with standard drug glibenclamide 

and ethanol extracts (100 mg/kg) of Origanum majorana 

and Vitex negundo could able to reduce significantly 

(P<0.01) blood glucose level in therapeutic groups after 

60 mins and 120 mins.
[36]

 The results of OGTT have 

shown in [Table No 2].  

 

Streptozotocin-induced Diabetic Model  
The animals were divided into five groups of six rats 

each. The ethanolic extracts were administered for 21 

days. Group I served as normal control rats administered 

sodium carboxy methyl cellulose (SCMC) daily for 21 

days; Group II diabetic control rats administered STZ 

(50mg/kg) with SCMC, Group III diabetic rats 

administered standard drug glibenclamide (4 mg/kg); 

Group IV diabetic rats administered Origanum majorana 

(100 mg/kg); Group V diabetic rats administered Vitex 

negundo (100 mg/kg). The fasting glucose levels were 

determined on days 1, 7, 14 and 21 of extracts 

administration. During the experimental period, the 

blood glucose level, the lipid level and body weight of 

different group animals are estimated.
[36,37]

 

 

Estimation of Biochemical Parameters  
The biochemical parameters were determined on day 21 

after the animals were sacrificed by cervical dislocation. 

Total cholesterol (TC), triglycerides (TG), high-density 

lipoprotein (HDL) and low-density lipoprotein (LDL), 

very low-density lipoprotein (VLDL) were determined 

by the glucose oxidase method, using an auto-

analyzer.
[38]

 

 

Statistical Analysis 

Results of estimation of biochemical and functional 

parameters have been reported as mean value ± SEM. 

The variation in a set of data has been estimated by 

performing one way analysis of variance (ANOVA). 

Individual comparisons of group mean values were done 

using Dunnet’s test (Sigma stat 3.5). P values <0.05, 

were considered statistically significant. 

RESULT AND DISCUSSION 

Preliminary Phytochemical Screening: Specific 

qualitative tests identified the phytochemicals 

constituents such as tannins, alkaloids, saponins, 

flavonoids, terpenoids and phenols from ethanol extracts 

of Origanum majorana and Vitex negundo. 

 

Acute Oral Toxicity Study 

The result of acute toxicity study of ethanol extracts of 

above plants on laboratory animals showed that no 

lethality up to the dose of 2000 mg/kg body weight 

hence the animals were safe up to a maximum dose of 

2000 mg/kg body weight.  

 

Oral Glucose Tolerance Test (OGTT) 
The effects of ethanolic extracts of selected plants on the 

plasma glucose level are illustrated in table 2. Both 

ethanolic extracts showed significant reduction in plasma 

glucose level in rats at 90 minutes and same was 

observed in standard drug at 60mins. 100 mg/kg body 

weight of both plants extracts treated rats produces 

significant reduction in plasma glucose level, while in 

disease control rats, plasma glucose level was increased.  

 

Effect of Ethanolic Extract on Streptozotocin-induced 

Diabetic Rats 

The diabetes rats were confirmed with increasing level of 

fasting plasma glucose level. The effect of ethanol 

extracts at same dose (100mg/kg) of Origanum majorana 

and Vitex negundo, on fasting plasma glucose level of 

normal and streptozotocin induced are given in table 2. 

The difference between the experimental and control rats 

in lowering the fasting plasma glucose levels were 

statistically significant by compare with diabetic rats.  

 

Effect of Ethanolic Extract on Biochemical 

Parameters in Streptozotocin-induced Diabetic Rats 

Both plants ethanolic extracts on diabetes induced 

hyperlipidemia were also evaluated. It was observed that 

due to diabetes there was an increase in the total 

cholesterol levels as well as triglyceride levels. The HDL 

levels were reduced in the diabetic animals and the LDL 

levels were increased significantly (Table 4). The ethanol 

extracts showed a significant decrease in the total 

cholesterol levels and triglyceride levels. It also 

increased the HDL level and was successful it 

suppressing the LDL and VLDL levels as compared to 

the standard drug (Table 4). Compared to both plant 

extracts Origanum majorana shows better effect 

compare to Vitex negundo. 
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Table 2: Effect of ethanolic extracts of Origanum majorana (EEOM) and Vitex negundo (EEVN) (100 mg/kg, 

PO), on oral glucose tolerance test (OGTT) in normal and streptozotocin induced diabetic rats. 

Groups Treatment of Dose(mg/kg) BLOOD GLUCOSE LEVEL (mg/dl) 

  Fasting 30 mins. 60 mins. 90 mis. 120 mins. 

I Normal control(Normal Saline) 77.5±0.63 80.5±0.59 110.39±0.66 98.5±0.71 93.25±0.51 

II Disease Control(STZ induced) 86±0.88 116.45±0.84 149.5±0.72 143.8±0.68 222.5±0.47 

III Diabetes+Glibenclamide(4mg/kg) 83.5±0.82 103.05±1.02 98.08±1.52 87.62±1.05 81.25±0.98 

IV Diabetes+EEOM(100mg/kg) 85.6±0.71 107.9±0.69 121.05±1.01 113.25±0.75 105.24±0.73 

V Diabetes+EEVN(100mg/kg) 81.25±0.59 112.24±0.81 132.4±1.36 121.5±0.93 110.25±0.89 

Values are given as Mean ± SEM for n=6. Group IV was compared with group I and II. Group IV and V were 

compared with group II. Values are statistically significant at **p< 0.01.EEOM-Ethanol extract of Origanum 

majorana, EEVN-Ethanol extract of Vitex negundo. 

 

 
Figure-1: Effect of Origanum majorana and Vitex negundo ethanol extracts on OGTT in normal and diabetic 

rats. 

 

Table-3: Effect of multiple dose treatment of ethanolic leaf extract of Origanum majorana and Vitex negundo 

(100 mg/kg, PO), (Once daily), on blood glucose level after 21 days in normal and Streptozotocin induced 

diabetic rats. 

GROUPS Treatment of Dose (mg/kg) BLOOD GLUCOSE LEVELS (mg/dl) 

  Basal value Day 1 Day 7 Day 14 Day 21 

I Normal control(Normal Saline) 78.23±0.73 87±0.52 98±0.28 91±0.54 85±0.69 

II Disease Control(STZ induced) 248.57 ±1.85 252.5±2.15 259.8±1.89 263.5±2.24 266.25±2.71 

III Diabetes+Glibenclamide(4mg/kg) 240.36±2.29 228.52±2.14* 154.2±0.16** 130.05±1.29** 101±1.412** 

IV Diabetes+EEOM(100mg/kg) 244.37 ±2.98 235.15±2.85* 162.8±2.45** 140.25±1.24** 125.5±0.54 ** 

V Diabetes+EEVN (100mg/kg) 245.05±2.57 239.35±2.71 178.26±2.42** 156.15±1.75** 131.65±1.62* 

Values are expressed as mean ± SEM (Number of animals, n=6); significantly different at *P<0.05, when compared 

with diabetic control group. 
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Figure-2: Effect of Origanum majorana and Vitex negundo ethanol extracts on blood glucose level in diabetic 

rats. 

 

Table 4: Effect of ethanolic leaf extract of Origanum majorana and Vitex negundo (100 mg/kg, PO) on Serum 

Biochemical Parameters after 21 days treatment. 

GROUPS TREATMENTS LIPID PROFILES (mg/dl) 

  TC HDL LDL VLDL TG 

I Normal Control 136±1.89 43.25±0.75 92±0.81 16.23±0.62 72.84±0.96 

II Disease control (STZ induced) 184.6±0.91 20.17±0.39 109.7±1.62 18.89±0.56 98±2.86 

III Diabetic+ glibenclamide (4mg/kg) 151.05±1.49*** 44±1.25*** 82.55±2.92*** 17.65±0.37*** 84.2±1.55*** 

IV Diabetic +EEOM (100mg/kg) 169.23±1.24 37.18±1.39** 96.40±1.65* 21.05±0.35** 89.21±2.56* 

V Diabetic +EEVN (100mg/kg) 171.25±1.52 34.17±1.53 101.43±1.58 23.12±0.21 94.47±2.35 

The values indicate mean ±S.E.M (n=6).  p<0.05 compared with normal control values and p<0.05 compared with 

diabetic control values and test drugs. 

 

 
Figure-3: Effect of Origanum majorana and Vitex negundo ethanol extracts on lipid profile and compared with 

normal and diabetic rats. 

 

DISCUSSION 

From the above study it was observed that OGTT results 

(Figure. 1), that leaves ethanol extract of Origanum 

majorana reduced greater glucose concentration, where 

as Vitex negundo shows less response comparatively. 

Ethanol leaves extract Origanum majorana gives 

significant decrease in the blood glucose level after 7
th

 

day treatment but Vitex negundo shows less response 



www.ejbps.com 

 

Bimala et al.                                                                    European Journal of Biomedical and Pharmaceutical Sciences 

 

 

827 

during OGTT, but after prolonged administration of 

extract it significant decrease in the blood glucose level 

also which indicating anti-diabetic potential but 

percentage reduction in the blood glucose level is less 

than Origanum majorana leaves extract (Figure 3). It 

was investigated that the secondary metabolites such as 

flavonoids, saponins and triterpenes are beneficial to 

control blood glucose level and these phytoconstituents 

are present in both plant extracts confirmed by 

qualitative test. The consumption of flavanoids or 

flavanoid rich foods reduces the risk of diabetes mellitus. 

It was reported that Rutin, quercetin and eridictyol like 

isolated flavonoid components are present in leaves 

extract of Origanum majorana which shows positive 

antidiabetic and hypolipidemic activities.
[39,40]

 In case of 

Vitex negundo, it is also shows antidiabetic activity 

because of 1,2- disubstituted idopyranose, β-sitosterol 

like phytoconstituents are present which maintain blood 

glucose level in diabetic condition.
[22] 

In the above study 

Origanum majorana ethanol leaves extract 

comparatively shows better response then leaves ethanol 

extract of Vitex negundo. On the other hand, Saponins 

also present in both the plants and it have the ability to 

reduce increased plasma blood glucose level hence; it 

may useful in treatment of diabetes mellitus.
[32,33]

 

Similarly, the presence of terpenoids inhibit enzymes 

involved in glucose metabolism and prevent the 

development of insulin resistance thus normalising 

insulin levels.
[41] 

A marked increase in serum 

concentration of TC, LDL,VLDL,TG and decreased 

HDL was observed with diabetic rats than normal control 

group which is generally known as hyperlipidaemia.
[42]

 

From this study it was reveals that the administration of 

EEOM and EEVN not only lowered TC, LDL, VLDL 

and TG but also enhanced the cardioprotective lipid 

HDL. 

 

CONCLUSION  
From above study it was revealed that Origanum 

majorana leaves has significant anti-hyperglycaemic 

potential and the ethanol leaves extract of this plant may 

be used as herbal medicine which is substitute for 

synthetic drugs to treat diabetic patients. On the other 

hand prolonged treatment with Vitex negundo ethanol 

leaves extract also showed reduction in the blood glucose 

level and maintain lipid profile, it can may also be used 

as a anti-hyperglycaemic drug with lesser potential than 

Origanum majorana.  
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