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This research work was performed to evaluate the in-vivo antidiabetic activity of n-hexane and methanolic extracts of 
Beaumontia grandiflora L.  in streptozotocin induced diabetes mellitus albino rats. Six groups each comprising of six 
albino rats were treated I/P for 21 days. Group-I served as negative control, (treated with N/S, 10ml/Kg of body weight), 
Group-II (treated with standard drug glibenclamide at the dose of 10mg/kg body weight) and termed as positive control 
group, Group-III (treated with glucose only), Group IV-VII were received n-hexane and methanolic extracts of B. 
grandiflora Anti-diabetic effect was evaluated by comparing blood glucose level, blood urea level and blood cholesterol 
level and pancrease histopathology. Results were represented as mean ±SEM. One-way ANOVA was done followed by 
post hoc Tukey’s test with a highly significance level of P ˂0.001. All the evaluated extracts exhibited anti-diabetic 
potential as compared standard drug streptozotocin.   
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INTRODUCTION 

Diabetes mellitus (DM) is a chronic, metabolic 
disorder. Globally, its prevalence in adults has been 
increased rapidly from 4.7 % (1980) to 8.5 %( 2014) with 
most rise in low to middle income countries (Kasole et al. 
2019). It has been recognised the most common problem 
of endocrine system, that effects almost 200 million 
people of the world’s population up till now (Abubakar et 
al. 2017). In another study it has been discussed that it will 
rise over 366 million people in 2030 (Rizvi & Mishra, 2013) 
DM is characterised by an increase in blood glucose level 
(hyperglycaemia) by the variation in the concentration of 
proteins, carbohydrates and metabolism of fats, that 
occurred due to the defects in insulin production or 
sensitivity of insulin to body cells or both (WHO, 2019) that 
assured by continuous checking and appropriate 
monitoring. Medicinal plants are rich source of 
antioxidants having ability to reduce the oxidative stress 
and ultimately protects the body against various chronic 

diseases like aging, diabetes, cancer, inflammatory, 
cardiac dysfunction according to World Health 
Organization (Kurutas, 2015). Use of medicinal plants has 
gained prime importance in developing countries because 
of their safety profile, cost effectiveness and efficacy 
(Shinwari, 2010). Pakistan has rich medicinal plants 
reserves and local communities of different areas are well 
aware to traditional use of these plants (Shinwari, 2011). 
Traditionally medicinal plants are used to treat different 
types of illnesses ranging from the headache to stomachic 
to cut and wound (Thapa and Walia, 2007). Therapeutic 
Significance of medicinal plants is due to presence of 
phytochemicals like tannins, alkaloids, flavonoid, and 
phenolic compounds. There is scanty scientific evidence 
available for use of medicinal plants for treatment of 
different diseases. Beaumontia grandiflora L an evergreen 
wall climber ornamental plant and belongs to 
apocynaceae family. Common names of this plant are 
Easter herald’s trumpt and Easter Lily Vine. The plant is 
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found mainly in the Asian tropics Namely South China, 
India, Nepal, Bangladesh, Myanmar, Thailand, Cambodia, 
Laos and Vietnam. It is used as an anti-transplant and 
anti-abortion. Anti-fertility action Leaf extract was also 
tested in male. The roots and leaves of B. grandiflora L 
are crushed boiled with mustard oil to treat minor 
fractures, wounds and back and leg pain that is caused by 
arthritis. In China's Botanical Ethnic Survey, this was turns 
out that B. grandiflora seeds are traditionally used as 
poisons in insects and vermin. It is also used as a coolant 
cholecystitis and related disorders even seeds relieves 
from high fever and diarrhea. 
  
MATERIALS AND METHODS 

Plant Collection 
Fresh leaves of plant were collected from Bagh e 

Jinnah Lahore and surroundings in September, 2019. 
Plant material was authenticated and taxonomically 
identified by famous taxonomist, Prof. Dr. Zaheer-ud-din 
Khan, Department of Botany, GCU, Lahore, Pakistan. 
Voucher number 3619 was submitted to Sultan Ayub 
Herbariam, Government College University Lahore as a 
reference. Plant material was dried and grinded for further 
use. Authenticated plant material was used for preparation 
of different extracts. 

Extraction and Fractionation 
The leaves of Beaumontia grandiflora L. were shade 

dried and then grinded into a coarse powder by a 
mechanical grinder. Then 1kg of plant material dipped in 
menstrum i.e 2.5L of n- Hexane in a tightly closed 
container for next 7 days at room temperature. When the 
extraction was completed, extract was filtered with the 
help of muslin cloth and then with filter paper. Marc (solid 
residue) left after extraction process was dried and placed 
in menstruum i.e. 2.5L of methanol again for next 7 days 
in a closed container. After completion of extraction, 
extract was filtered with the help of muslin cloth or filter 
paper. In order to concentrate the n-hexane and methanol 

extracts, rotary evaporator at 38℃ was used to 
concentrate the extracts to 1/10 of original extracts. 

Further extracts were kept in oven at 40℃ till evaporates 
completely. Dried extract were stored in an air tight 
container for further studies. 

Animals 
For in vivo anti-diabetic study, male albino rats having 

weight 150-200g. Rats were given standard pallet diet. 
The rat’s cages were housed in animal house of The 
University of Lahore. Rats study procedure was completed 
by the permission of Institutional Animals Ethical 
Committee (IREC-137) of The University of Lahore. 

Experimental design 
Rats were divided into 7 groups (5 rats in each group) 

that were fasted overnight and weighed. All the groups 

received different treatments like: Group 1 (treated with 
N/S, 10ml/Kg of body weight) termed as control group. 
Group 2 (treated with standard drug glibenclamide at the 
dose of 10mg/kg body weight) and termed as positive 
control group. Group 3 (treated with glucose only). Group 
4-7 were received n-hexane and methanolic extracts of B. 
grandiflora and termed as Extract groups. Group 4 and 5 
received n-hexane extract at the dose of 200 mg/kg & 
400mg/kg of body weight respectively. Group 6 and 7 
received methanolic extract at the dose of 200mg/kg & 
400mg/kg of body weight respectively (Kumar et al. 2013). 

Preparation of streptozotocin solution 
Streptozotocin at the dose of 60mg/kg/body weight 

was weighed with weighing balance. Measured amount of 
streptozotocin was dissolved in citrate buffer (pH 4.5) for 5 
minutes before the administration. 

Preparation of nicotinamide solution 
Nicotinamide at the dose of 120mg/kg/body weight 

was weighed with weighing balance. Measured amount of 
nicotinamide was dissolved in normal saline 5-10 minutes 
before the administration 

Induction of diabetes 
Rats were kept on fasting overnight and prepared for 

diabetes induction. Diabetes mellitus was induced by 
single I/P injection of STZ (60mg/ kg of body weight). 
Streptozotacin was administered 15 minutes after me /P 
administration of nicotinamide (120mg/kg / body weight) 
(Punitha et al. 2005). Rats were given 5% dextrose 
solution in order to avoid hypoglycemic shock. 
Hyperglycemia was confirmed by elevated blood glucose 
level that was determined by taking blood samples from 
tail of rats after three days (72 hours) of STZ 
administration. Elevated blood glucose level that ranges 
above 200mg/dl of blood confirmed diabetes mellitus 
(NIDDM) and used for further studies (Shah and Khan, 
2014). During the 15 days of experimental work, water 
and food intake was monitored in addition to body weight. 

Histopathological evaluation 
After completion of 21 days of study, all the groups 

are sacrified and pancreatic tissues were collected. 
Pancreatic tissues of all the diabetic rats were evaluated 
for histopathological studies. 

Statistical analysis 
Data obtained are presented in mean ± standard error 

of mean (SEM). The data were analyzed using the one-
way analysis of variance (ANOVA), and the differences 
between the groups were determined using the Dunnett 
post hoc test as provided by the Graph pad PRISM V5.02 
software. The limit of significance was set at P < 0.05 
(Rajesh et al. 2009). 
 
RESULTS  
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Biochemical examination 
Both the extracts (n-hexane and methanol) of 

Beaumontia grandiflora L were used to evaluate against 
streptozotocin induced diabetes mellitus. Significance 
decrease in parameters i.e. basic blood glucose level, 
urea and cholesterol was observed after treatment. 
Methanol extract at the dose of 400mg showed maximum 
decrease in basic blood when they are compared with 
standard drug streptozotcin and result was seen in Table 
1. 

Effect of Beaumontia grandiflora L extracts on RFTs 
After completing 21 days of study, blood samples was 

collected and evaluated for renal function tests. Results 
shows significant decrease in urea and creatinine levels of 
streptozotcin treated diabetic rats with extracts of 
Beaumontia grandiflora L in table 2.  

Effect of Beaumontia grandiflora L extracts on LFTs 
Blood samples collected also evaluated for LFTs and 

results show the significance improvements in level of 

enzymes that are secreted by liver. Results of liver 
function test are showed in Table 2. 

Histopathological Examination 
Quickly after blood sampling and an hour after the last 

dose administration, the pancreas were excised and fixed 
in 10% buffered-formaldehyde at room temperature. 
Pancreas that were removed from rats were first rinsed in 
85% saline solution (85% NaCl solution) for about 3 
minutes, in order to remove blood or debris attached to 
external surface of the organs. The organs were then cut 
into smaller pieces of 2-4 µm. 

Fixation 
Tissues were fixed in Bouin’s fixative for 6-24 hrs. 

Fixation preserves a sample of biological material (tissue 
or cells) as close to its natural state as possible in the 
process of preparing tissue for examination. 

 
Table 1: Change in level of blood glucose, urea and blood cholesterol in control and experimental groups of rats 

 

Groups 
Blood Glucose 

mg/dL 
Blood Urea 

Blood Cholesterol 
mg/dL 

Control 82.35 ± 3.82 Nil 72.28 ± 13.12 

Diabetic control 272.02 ± 21.18* +++ 95.89 ± 5.92 

Diabetic + n-hexane 105.38± 6.38* + 112.92 ± 6.34 

Diabetic + methanolic extract 90.26 ± 5.76* Nil 105.65 ± 8.21 

 
 

Table 2: Results of biochemical parameters of different extracts of Beaumontia grandiflora L. 
 

Groups 

Lipid Profile Liver Function Test Renal Function Test 

 
Cholesterol 

Total 
Bilirubin 

 
SGPT 

 
SGOT 

 
Urea 

 
Creatinine 

Control Group 92 0.1 49 178 40 0.4 

Positive Control 83 0.1 57 231 48 0.6 

Negative Control 124 0.1 52 202 68 0.6 

Methanol Extract 
Group(Dose-1) 

67 0.1 92 301 47 0.6 

Methanol Extract 
Group(Dose-2) 

60 0.1 48 188 44 0.5 

N-Hexane Extract 
Group(Dose-1) 

87 0.2 142 365 94 0.7 

N-Hexane Extract 
Group(Dose-2) 

89 0.1 93 288 78 0.4 
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Figure 1: Histopathological studies of beta cells of islets of langerhans A. overall architecture of pancreas B. 
Recovering from necrosis and degeneration in the beta cells C. Excessive necrosis in negative control D. Very 
severe necrosis and degeneration (n-hexane dose-I) E. Hydropic degeneration in the beta cells (n-hexane dose-II) 
F. Artefactual in methanol extract (dose-I) G. Recovering from degeneration of beta cells (methanol dose-II) 
 
  
DISCUSSION 

The apocynaceae family is one of the most 
medicinally diverse families in the plant kingdom and is a 
rich source for drugs that have found use both traditionally 
and in conventional medicine. The medicinal activity of 
these plants was due to the presence of alkaloids which 
were either indoline alkaloids or steroidal alkaloids. The 
family Apocynaceae consists of tropical trees, shrubs and 
vines. Characteristic features of the family are that almost 
all species produce milky sap. In traditional medicine, 
Apocynaceae species are used to treat gastrointestinal 
ailments, fever, malaria, pain and diabetes, including skin 
and ecto-parasitic diseases (Islam and Lucky, 2019). 

Herbal medicines are promising choice over modern 
synthetic drugs. They have become the focus of intense 
study in term of conservation as to whether their traditional 
uses are supported by actual pharmacological effects or 
merely based on folklore. Diabetes mellitus is a multiple 
collection of ailments that are characterized by high blood 
glucose level usually caused by imperfection in insulin 

secretion form pancreas, insulin function or both of these 
dysfunctionalities may present simultaneously. End result 
of hyperglycemia may be multiple organ failure i.e. heart, 
lungs, eyes etc. Allopathic medicines are very costly now 
a days and many people cannot afford them, to treat these 
problem many herbal medicine are utilized in many 
countries of world so pharmacognostic treatments are 
required for quality control of herbal plants. Researches 
have investigated that multiple plant families have 
hypoglycemic properties (Kumar et al. 2006). Herbal 
remedies for diabetes treatments are preferred over 
allopathic medicines due to lesser side effects, cheap and 
easily available. Many of researcher groups have 
evaluated that extracts of many plants are useful in curing 
several ailments.  Almost more than nine hundred herbal 
remedies are in global market to treat hyperglycemia 
(kang et al. 2001). 

Hypoglycemic activity of B. grandiflora L was 
assessed both in normal and streptozotocin induced 
diabetic rats. The investigation demonstrated that 
methanolic extract of B. grandiflora L lowers levels of 
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blood glucose in normal & streptozotocin induced diabetic 
rats. Standard drug glibenclamide likewise fundamentally 
decreased the blood glucose level. So this examination 
obviously indicated that there was some biological active 
principle in methanolic extract of B. grandiflora L that 
exhibited insulin like activity. Any medication which is 
effective in diabetes mellitus to manage rise in blood 
glucose level by different components & limit of the 
fraction to manage hyperglycemia would be interrogated 
by glucose loaded hyperglycemic models.  In glucose 
loaded hyperglycemic models, MEBG showed appropriate 
anti-hyperglycemic activity (Zhang and Tan, 2000). 
Excessive amount of blood glucose instigates insulin 
release. The excreted insulin potentiates the peripheral 
glucose usage & mange the production of glucose through 
various mechanisms. Current antidiabetic activity of B. 
grandiflora L was assessed by dividing the rats into 7 
groups i.e. group 1 (normal control were given normal 
saline), group 2 (positive control were given standard drug 
glibenclamide), group 3 (negative control were given only 
streptozotocin 60mg/kg of body weight), group 4 (n-
hexane dose 200mg/kg of body weight), group 5 (n-
hexane dose 400mg/kg of body weight, group 6 (methanol 
extract dose of 200mg/kg of body weight) and group 
(methanol extract dose of 400mg/kg of body weight). 
Maximum Antidiabetic potential was shown by group 7 
(methanolic 400mg dose). Anti-inflammatory activity was 
carried out by making sample mixture that was composed 
of albumin (originally sourced from hen’s egg) 0.2ml, 
freshly prepared 2.8ml of phosphate buffer and various 
concentrations (25, 50, 100, 250, 500, 800,1000) of both 
extracts i.e. methanolic and n-hexane of B. grandiflora. 

CONCLUSION 
Finally on the basis of above studied parameters, it is 

concluded that the n-hexane and methanolic extract of 
Beaumontia grandiflora L. has significant antidiabetic 
activity. 
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