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INTRODUCTION 

The manufacture and clinical evaluation of herbal 

remedies and/or their constituents have made it possible 

to transform traditional medicine into a modern industry 

capable of making a significant contribution to the 

delivery of healthcare.
[1]

 This revival of interest in plant 

derived drugs is mainly due to the current widespread 

belief that green medicine is safe, and clinically 

effective, better tolerated by patients, less expensive and 

globally competitive.
[2,3]

 Diabetes mellitus, or simply 

diabetes, is a type of endocrine disorder diseases which 

is elevated by high blood glucose levels resulting from 

absence of inadequate pancreatic insulin secretion with 

or without concurrent impairment of insulin action. 

Primarily, diabetes defined as the level of 

hyperglycaemia giving rise to risk of microvascular 

damage (retinopathy, nephropathy and neuropathy). It is 

associated with abnormalities in carbohydrate, fat and 

protein metabolism; reduced life expectancy, significant 

morbidity due to specific diabetes related microvascular 

complications, increased risk of macrovascular 

complications (ischaemic heart disease, stroke and 

peripheral vascular disease), and diminished quality of 

life.
[4]

 Diabetes is a chronic metabolic disorder which 

signalizes hyperglycemia and arises due to faulty release 

of insulin by pancreatic cell. Now days, diabetes is 

associated with long term difficulties which affect the 

eye, kidney, heart, brain etc. and also foot ulcer due to 

peripheral neuropathy.
[5]

 Type 2 diabetes is a serious and 

common chronic disease resulting from a complex 

inheritance-environment interaction along with other risk 

factors such as obesity and sedentary lifestyle. Type 2 

diabetes and its complications constitute a major 

worldwide public health problem, affecting almost all 

populations in both developed and developing countries 

with high rates of diabetes-related morbidity and 
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ABSTRACT 

Type 2 diabetes mellitus (DM) is a chronic metabolic disorder in which prevalence has been increasing steadily all 

over the world. As a result of this trend, it is fast becoming an epidemic in some countries of the world with the 

number of people affected expected to double in the next decade due to increase in ageing population, thereby 

adding to the already existing burden for healthcare providers, especially in poorly developed countries. Jasminum 

grandiflorum also known as Spanish Jasmine is a night bloomy flowering plant and is an important source of 

methyl jasmonates which find utility in plant defense, fruit ripening, plant growth senescence and other physical 

processes. Jasminum grandiflorum has diuretic and emmenagogue properties. The fresh juice of leaves is applied 

to corns, and the leaves are chewed and used in the treatment of ulcerations of the mouth. The leaves contain resin, 

salicylic acid, and an alkaloid named jasmine. The aim of the present study was to evaluate the pharmacology 

activity of leaves of Jasminum grandiflorum collected from Bhopal region of Madhya Pradesh. Preliminary 

phytochemical screening of the leaf Jasminum grandiflorum extract showed the presence of alkaloids, Flavonoid, 

terpenoids, tannins, phenolic compounds and saponins. The significant ant diabetic, antihyperlipidemic, and 

antioxidant activity of the leaf of Jasminum grandiflorum in this study may be attributed to the presence of these 

principal constituents. The results conclude that the methanol extract of Jasminum grandiflorum has potential anti-

diabetic action in STZ induced diabetic rats and the effect was found to be more similar to the reference drug 

glibenclamide. 
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mortality. The prevalence of type 2 diabetes has been 

increasing exponentially, and a high prevalence rate has 

been observed in developing countries and in populations 

undergoing “westernization” or modernization.
[6]

 

Multiple risk factors of diabetes, delayed diagnosis until 

micro- and macro-vascular complications arise, life-

threatening complications, failure of the current 

therapies, and financial costs for the treatment of this 

disease, make it necessary to develop new efficient 

therapy strategies and appropriate prevention measures 

for the control of type 2 diabetes. Herein, we summarize 

our current understanding about the epidemiology of 

type 2 diabetes, the roles of genes, lifestyle and other 

factors contributing to rapid increase in the incidence of 

type 2 diabetes. The core aims are to bring forward the 

new therapy strategies and cost-effective intervention 

trials of type 2 diabetes.
[7]

 

 

Jasminum grandiflorum, also known variously as the 

Spanish jasmine, Royal jasmine, Catalan jasmine, among 

others, is a species of jasmine native to South Asia, the 

Arabian Peninsula, East and Northeast Africa and the 

Yunnan and Sichuan regions of China.
[8]

 It is called by 

different names, jasmine in English, chameli in Hindi 

and mallige in Kannada. It is native of Asia, Kashmir, 

Afghanistan and Persia ascending to an altitude of 700- 

2700 m, cultivated in India, wild in sub-tropical North-

West Himalayas, Western Ghats, Nilgiris, hill of 

Tinnavally above 1400 m, France, Italy, China, Japan, 

India, Morocco and Egypt.
[9]

 The plant is documented to 

possess beneficial effects as odontalgic, thermogenic, 

aphrodisiac, antiseptic, emollient, anthelmintic, 

deobstruant, suppurative, tonic, in fixing loose teeth, 

ulcerative stomatitis, leprosy, skin diseases, ottorrhoea, 

otalgia, wounds, corns and aromatherapy.
[10]

 The 

literature survey revealed that so far, no scientific studies 

carried out on its in vivo anti-diabetic activity of the 

methanol extract of leaves of Jasminum grandiflorum. 

Hence, in the present study, we focused to evaluate the in 

vivo anti-diabetic activity of the methanol extract of 

Jasminum grandiflorum leaves. 

 

MATERIALS AND METHODS 

Plant Material 

The leaves of Jasminum grandiflorum (500 gm) were 

collected from local area of Bhopal (M.P.) in the month 

of Jan, 2019.  

 

Extraction 

The air-dried medicinal leaves of plant of Jasminum 

grandiflorum (500 gm) were coarsely powdered and 

extracted by continuous hot extraction method by using 

Soxhlet apparatus with methanol at 60°C for 8 hours, 

individually. The extract was filtered through Whatman 

filter paper no.1, and the filtrate was dried using rotary 

evaporator under reduced pressure (335 mbar) at 40°C 

and stored in refrigerator (2-4°C) for further activity. The 

obtained crude extract was stored in a refrigerator at 4°C 

until time of use. The percentage yield of the extract was 

calculated using the formula below: 

% yield = weight of the extract/weight of plant material 

× 100 

 

ANTI-DIABETIC ACTIVITY 

Animals  

Male Wister Albino rats with a weight of 100±150 gm 

was used for the study in different models. All rats were 

kept at room temperature of 20ºC in the central Animal 

house of the Pinnacle Biomedical research Institute 

(PBRI), Bhopal. The animal house was well maintained 

in hygienic conditions. The rats were housed in groups of 

four in polyethylene cages (32x24x16 cm). They were 

maintained on Standard diet pellets (Ashirvad Industries, 

Chandigarh) and water ad libitum. All experiments were 

performed as per the directives of the institutional 

Animal Ethics Committee. Cleaning and sanitizing work 

was carried out every other day. The rice husk was 

supplied as litter material, which was changed every day. 

 

Acute Dermal Toxicity 

Acute oral toxicity was performed as per OECD 423 

guidelines. Organization for Economic Co-operation and 

Development (OECD) regulates guideline for oral acute 

toxicity study. It is an international organization which 

works with the aim of reducing both the number of 

animals and the level of pain associated with acute 

toxicity testing. In an acute toxicity study of Jasminum 

grandiflorum extract, animals were given single doses of 

drug. The albino wistar rats were divided into groups. All 

animals fed with standard rat pellet diet had free access 

to tap water ad libitum. The doses selected for the study 

were 2000 mg/Kg, 300 mg/Kg, 50 mg/Kg, 5 mg/Kg. 

Animals were observed for mortality for next 72 hours 

after sample administration till 14 days. 

 

On the basis of acute toxicity study, two tests were 

selected for the pharmacological screening on the basis 

of maximum tolerated dose limit (MTD), as there was no 

lethality observed up to 2000 mg/Kg. Finally selected 

doses (2000 mg/Kg) were chosen for further 

pharmacological studies. The doses of the extract were 

determined based on acute oral toxicity study. The 

middle dose 200 mg/kg is one-tenth of the limit dose 

(2000 mg/kg), the higher dose 400 mg/kg is twice the 

middle dose, and the lower dose 100 mg/kg was 

calculated as half of the middle dose. 

 

In-vivo antidiabetic activity of Jasminum 

grandiflorum leaves extract in Streptozotocin induced 

diabetic wistar rats 

The study was carried out with the approval of the 

Institutional Animal Ethics Committee 

(IAEC:.1824/PO/Rc/S/15/CPCSEA.). The animals were 

fasted overnight and deprived of food for 16 hours, but 

they were allowed free access to water. 

 

Chemicals 

Streptozotocin from Loba Chemicals. Standard 

Glibenclamide (Daonil) from Aventis Pharma. Ethanol 

(Analytical grade) and 5% Dextrose solution Glucose 
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Estimation Kit from Accu-Chek Aviva Blood Glucose 

Meter. The blood sample was dropped on the test strip of 

the glucometer. This test strip was inserted into the 

microprocessor of electromagnetic digital blood 

glucometer and accordingly the corresponding readings 

were recorded. 

 

Animal Grouping 

The animals were randomly divided into following five 

groups; each group consists of six animals. Animal 

grouping and their treatment is as follows: 

Group-I: Normal Control: Treated with normal saline. 

Group-II: Negative Control: STZ-induced diabetic rats 

in which STZ (50 mg/kg was administrated i.p. in 0.1M 

sodium citrate) treated with normal saline. 

Group-III: Test-1: STZ-induced diabetic rats treated 

with 200 mg/kg bw Jasminum grandiflorum 

Group-IV: Test-2: STZ-induced diabetic rats treated 

with 400 mg/kg bw Jasminum grandiflorum. 

Group-V: Standard: - STZ-induced diabetic rats treated 

with Glibenclamide (2.5 mg / kg) orally. 

 

Diabetes was induced by a single i.p. injection of 

streptozotocin at a dose of 50 mg/kg body weight. 

Except Group I all the other 4 groups were induced with 

diabetes. Glibenclamide were suspended in 0.9% NaCl in 

warm water as vehicle solution and administered orally 

for 21 days. 

 

The treatment schedule was began on 4th day after 

diabetic induction and it was counted as 1st day of 

treatment. It was continued till 21 days. Body weight and 

level of glucose in blood were observed on 0, 7, 14 and 

21 day of post treatment. 

 

Induction of diabetes in rats 

After overnight fasting, diabetes was induced by 

intraperitoneal injection of streptozotocin (STZ) (Sigma) 

dissolved in 0.1 M cold sodium citrate buffer, pH 4.5, at 

a dose of 50 mg/kg and the doses were determined 

according to the body weight of animals. In the present 

study the blood glucose levels were evaluated on day 0 

in all the rats prior to administration of streptozotocin. 

On day 3 i.e., after 72 hours, the blood glucose levels 

were evaluated and the rats with blood glucose level 

>250 mg/dl were considered as diabetic and taken up for 

the study. 

 

Collection of blood sample and blood glucose 

determination 
Blood samples were drawn from tail tip of rat in the 

study. Fasting blood glucose estimation was done on day 

0, 7, 14 and 21 of the study. For the estimation of blood 

glucose level Accu-Chek Active glucometer (A product 

of Roche Diagnostics, Germany) was used where the 

blood glucose level was expressed in mg/dl. This method 

has adequate sensitivity with the advantage that a small 

amount of blood (1-2 μL) can be used for blood glucose 

analysis. Blood sample was collected by cutting the tail 

tips with a sharp blade and put on the glucose test strip 

on the glucometer. 

 

Statistical Analysis  

Results are expressed as mean ± SD. The differences 

between experimental groups were compared using one-

way Analysis of Variance (ANOVA) followed by 

Bonferroni’s test. The results were considered 

statistically significant when P<0.05. 

 

RESULT AND DISCUSSION  

Acute oral toxicity 

The acute oral toxicity study was carried out according to 

OECD 423 guidelines. Four ranges of dose were used for 

toxicity studies, i.e., 5mg/Kg, 50 mg/Kg, 300 mg/Kg, 

2000 mg/Kg. animals were observed individually for 

next 4 hours after dosing for the presence of mortality 

during this period and 72 hours after sample 

administration. 

 

S.No. Groups Observations/ Mortality 

1. 5 mg/kg Bodyweight 0/3 

2. 50 mg/kg Bodyweight 0/3 

3. 300 mg/kg Bodyweight 0/3 

4. 2000 mg/kg Bodyweight 0/3 

 

In vivo anti-diabetic study 

Table: 2 Effect of Jasminum grandiflorum extract on Body weight of the rats. 

Treatment 
Body weight 

0 day 7 days 14 days 21 days 

Normal control 

(N.D.) 
207.33 ± 10.948 210.67 ± 9.070 213.00 ± 8.988 233.50 ± 11.743 

STZ treated 

(50 mg/kg) 
215.166 ± 7.730 205.66 ± 7.763 198.5 ± 12.755 182.16 ± 15.955 

Test 01 JGME 

(200 mg/kg) 
208.833 ± 11.196 207.166 ± 9.579 210.66 ± 8.824 212.33 ± 10.092 

Test 02 JGME 

(400 mg/kg) 
213.66 ± 9.852 215.33 ± 10.819 217.16 ± 11.513 219.83 ± 11.856 

STD (Glibenclamide 

2.5 mg/kg) 
217.33 ± 7.865 220.16 ± 9.683 222.5 ± 7.765 227.33 ± 7.659 
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Figure: 1 Graphical representation of effect of Jasminum grandiflorum extract on Body weight of the rats. 

 

The effects of the extract on body weight in diabetic 

mice are shown in Table 2. All groups prior to extract 

administration (0 day) showed no apparent difference in 

body weight compared to normal control group. 

Significant body weight gain was recorded for JGME 

200 and 400 mg/kg at the 7th day of treatment compared 

to diabetic control group. All doses of the extract and 

standard showed a significant (p < 0.05) improvement in 

body weight at the 14th day when compared to diabetic 

control. By contrast, the body weight of the diabetic 

control group was significantly decreased (p < 0.05) at 

the 14th day compared to a normal control group. 

 

Table: 3 Effect of test samples of extract on Blood Glucose Level in experimental rats. 

Treatment 
Blood Glucose Level (mg/dl) 

0 day 3 days 7 days 14 days 21 days 

Normal control 85.13±8.123 87.09±8.421 84.81 ± 7.729 85.52±6.546 85.78 ±7.769 

STZ treated Dose 

(50mg/kg) 
84.54±6.588 274.46±11.986 288.48±12.224 295.15±15.908 294.20±14.894 

Test 1 JGME 

Dose-200mg/kg 
85.7±8.764 25.466 ± 9.691 243.53±11.615 222.10±8.835 201.17±7.452 

Test 2 JGME 

400mg/kg 
77.716±7.813 270.966±13.303 230.73 ± 7.834 181.67±11.921 165.92±5.188 

STD Glibenclamide 

(2.5mg/kg) 
77.216±10.366 273.81 ± 13.27 226.73±7.483 173.57±7.339 157.75±8.070 

The glucose levels were analyzed by using glucometer and all values are expressed as Mean± SEM (n=6), *p<0.05 

evaluated by one way, ANOVA followed by Bonferroni test. 

 

 
Figure: 2 Graphical representations of effect of Jasminum grandiflorum extract on blood glucose level of the 

rats. 
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All the groups of animals were affected by diabetes, 

which indicates blood glucose level was slightly change 

for normal control group at 7th and 14th days as 

compared to other groups. 

 

On day 7th glucose levels were significantly decreased 

Glibenclamide treated group (226.73±7.483) (P<0.05) 

when compared with control group at 7th and 14th days. 

 

The methanolic extract of Jasminum grandiflorum 

treated groups 200 mg/kg and 400 mg/kg was (P<0.001). 

The observed values were 243.53 ± 11.615 and 230.73 ± 

7.834 when compared with control group at 7th day. 

 

The methanolic extract of Jasminum grandiflorum 200 

mg/kg and 400 mg/kg have been expressed dose 

dependent anti-diabetic action (P<0.001) when compared 

to normal control and standard Glibenclamide. 

 

On day 21st, methanolic extract of Jasminum 

grandiflorum treated animals at dose level of 200 & 400 

mg/kg significantly decreased and maintain the blood 

glucose level (201.17±7.452 & 165.92±5.188) when 

compared to control and positive control. 

 

Acute toxicity study of the methanolic extract 

demonstrated that two different doses of Jasminum 

grandiflorum were non-toxic throughout the experiment. 

The lethality was found to be zero in the groups of 

Jasminum grandiflorum extract. 

 

CONCLUSION 

Diabetes arises from irreversible destruction of 

pancreatic beta cells, causing reduction of insulin 

secretion. The observed increased blood glucose level in 

the study is in agreement with reports by several workers 

that STZ induced diabetes mellitus leads to increased 

blood glucose. It has been reported that STZ at lower 

doses produce partial destruction of pancreatic beta cells 

with permanent diabetes condition and there is 

possibility of many surviving beta cells. Since a low dose 

of STZ (50mg/kg body wt. i.p.) was chosen for this 

study, there might have been many surviving beta cells, 

capable of undergoing regeneration. 

 

In conclusion, the present study shows that the methanol 

extract of Jasminum grandiflorum has potential anti-

diabetic action in STZ induced diabetic rats and the 

effect was found to be more similar to the reference drug 

glibenclamide. The present investigation discusses the 

anti-diabetic potential of the leaf of Jasminum 

grandiflorum in STZ-induced diabetic mice. In present 

work, administration of the leaf of Jasminum 

grandiflorum at all tested doses (200 and 400 mg/kg) 

resulted in a significant hypoglycemic effect in 

normoglycemic mice. The hypoglycemic effect of 

glibenclamide was evident due to the stimulation of 

insulin release from pancreatic β-cells and inhibition of 

glucagon secretion. The leaf might possess an insulin-

like effect or stimulate insulin secretion from β-cells. 

Compounds of a natural product such as Flavonoid and 

tannins isolated from medicinal plants are reported to 

stimulate insulin secretion from pancreatic β-cells. Since 

these active constituents exist in Jasminum grandiflorum, 

the probable mechanism of action of plant is similar to 

glibenclamide. 
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