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Introduction 

Jasminum cuspidatum is belonging to the family of the 
Oleaceae. It’s normally called Urumikol in Malayalam, 
and Oosi Malli in Tamil. It’s widely distributed in 
Kerala, Karnataka. Tamil Nadu in all districts (Wealth 
of India, 2003). It’s rigid, dense shrub, stem hardly 
subscandent, glabrous. Leaves are opposite, simple, 4-6 
cm long and 2-3 cm broad, lanceolate, ovate, acute, 
shining green, coriaceous, with reticulating nerves. 
Nerves from the base and from midrib, distinct below. 
Petiole is short, and 2-3 mm long. Flowers fragrant, in 
few-flowered dense, sessile cymes. The calyx teeth 
linear, rigid erect, 4-6 mm long. Corolla white tube, 
corolla tube 1.5—2.5 cm long. Lobes are 1.5-1.7 cm long, 
oblong, acute, shorter than the tube. Berry is 8 x 7 mm, 
ovoid, glabrous (Hentry et al., 1987). 

J. cuspidatum is widely cultivated in gardens and simply 
found in forests throughout tropical Asia and heat 
temperate regions in Europe and Africa. Flowers and 

leaves of genus J. cuspidatum are well recognized for 
utile uses. For example, the flowers are utilized as 
ancient medicines in Asia to treat several diseases as 
well as breast cancer, diarrhea, toothache, conjunctivi-
tis, fever, asthma, abscess, abdominal pain, dermatitis, 
and uterine bleeding. In China, the leaf parts are used 
for the treatment of dysentery, quadriplegia gall, and 
bellyache (Kunhachan et al., 2012; Gunasekaran et al., 
2012). Therefore, the current study was aimed to 
investigate the GC-MS analysis, preliminary phytoche-
mical screening, physicochemical analysis and anti-
diabetic activity of ethanol extract of the leaves of J. 
cuspidatum. 

 

Materials and Methods  

Collection and authentication of plant material: J. 
cuspidatum plant leaves were collected from Talakona 
forest near to Tirupati, Andhra Pradesh, India in the 
month of January and were authenticated by Dr. P. 
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Abstract 
The purpose of the present study was investigating the GC-MS analysis, 
preliminary phytochemical screening, physicochemical analysis and anti-
diabetic activity of ethanol extract of the leaves of Jasminum cuspidatum. The 
anti-diabetic activity was investigated in streptozotocin-induced diabetes rats 
with treatment of ethanol extract at the dose level of 200 and 400 mg/kg, 
which was compared with glibenclamide at a dose level of 4 mg/kg and the 
parameter measured being the blood glucose, total cholesterol, HDL, LDL, 
VLDL, triglycerides, and total protein. An oral glucose tolerance test (OGTT) 
was also investigated in experimental rats. The GC-MS analysis revealed that 
the ethanol extract contained seven phytoconstituents. Preliminary phyto-
chemical screening showed the presence of triterpenoids, flavonoids, 
glycosides and steroids. The result of in vivo anti-diabetic activity revealed 
that the ethanol extract of J. cuspidatum showed significant anti-diabetic 
activity.    
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Jayaraman, Director, Institute of Herbal Botany, West 
Tambaram, Chennai, and Tamil Nadu. A voucher 
specimen (JAS) has been kept in the Herbarium of the 
Department of Pharmaceutical Chemistry, Ratnam 
Institute of Pharmacy, Pidathapolur, Nellore, Andhra 
Pradesh, India. 

Drugs and chemicals: Streptozotocin (STZ) was purcha-
sed from sigma Aldrich Chemicals, Germany. Glucose, 
Citric acid and sodium citrate were purchased from M/
S Hi media Ltd, Bombay. Glibenclamide was obtained 
as gift samples from Accent Pharma, India. All other 
chemicals and reagents used in the study were of 
analytical grade.  

Extraction procedure: The collected plant leaves were 
washed with tap water and dried under room tempera-
ture for 3 days. Approximately about 200 g of leaves 
were pulverized to a powder in a mechanical grinder. 
The dry powder of the leaves of J. cuspidatum (100 g) 
was extracted with ethanol (500 mL, 46 hours) at a 
temperature between 60-65°C by using a soxhlet extrac-
tor. The extract was filtered in hot condition and 
concentrated in vacuum under reduced pressure and 
dried in desiccators.  

GC-MS analysis: The GC-MS analysis of ethanol extract 
was investigated by Perkin Elmer GC-MS (Model 
Perkin Elmer Clarus 600, USA) equipped with a VF-5 
MS fused silica capillary column (30 m x 0.25 mm i.d, 
film thickness 0.25 µm). Pure helium gas was used as a 
carrier gas at a constant flow rate of 1 mL/min. Mass 
transfer line and injector temperatures were set at 250°
C. The oven temperature was programmed at 60°C for 2 
min, then increased to 300°C for 6.0 min at the rate of 
10°C/min. The samples were injected in split mode as 
10:1 (Saravanan et al., 2013). 

Identification of phytocomponents: Interpretation of Mass-
Spectrum GC-MS was carried out with reference to the 
database of National Institute Standard and Technology 
(NIST) having more than 62,000 patterns. The spectrum 
of the unknown components was compared with the 
spectrum of known components stored in the NIST 
library.  

Physicochemical and phytochemical analysis: Physicoche-
mical values such as percentage of ash value and 
extractive value were determined according to the well 
established method and procedure (Indian Pharmaco-
poeia, 1996; WHO, 1998). Preliminary phytochemical 
screening was carried out by using standard procedure 
(Kokate, 1986; Harborn, 1998). 

Animals: Swiss albino rats of either sex weighing 150–
250 g were acclimatized to the experimental room at 
temperature 23 ± 2°C, controlled humidity conditions 
(50–55%) and 12 hours light and dark cycle. They were 
caged with a maximum of two animals in polypropy-
lene cage and were fed with standard food pellets 
(Kamadenu Enterprises, Bangalore) and water ad 
libitum. The study conducted was approved by the 

Institutional Animal Ethical Committee of Ratnam Ins-
titute of Pharmacy (Reg. No. 1558/PO/a/11/CPCSEA), 
Pidathapolur, Andhra Pradesh, according to prescribed 
guidelines of CPCSEA, Government of India. 

Acute toxicity studies: Acute toxicity study of ethanol 
extract of J. cuspidatum was carried out in Swiss albino 
rats of either sex (150-250 g) according to the OECD 
(Organization for Economic Cooperation and Develop-
ment) guidelines No. 423. Extract at different doses up 
to 2,000 mg/kg p.o. was administered and the animals 
were observed for behavioral changes, toxicity, and 
mortality up to 48 hours (OECD guidelines, 2000). 

Experimental models 

Oral glucose tolerance test: Fasted rats were divided into 
four groups comprising of six rats in each group. Group 
I served as normal control and received citrate buffer. 
Group II received standard drug glibenclamide (4 mg/
kg). Group III and IV received an ethanol extract at 
doses of 200 and 400 mg/kg respectively. After 30 min 
of extract and standard drug administration, the rats of 
all groups were orally treated with glucose solution (2 
g/kg). Blood samples were collected from the rat’s tail 
vein just prior to glucose administration and in 30, 60, 
90, and 120 min after glucose administration 
(Sellamuthu et al., 2009) and blood glucose level was 
measured immediately by using auto analyzer 
(Transasia Erba-ERBA CHEM-7). 

Experimental induction of diabetes: The animals were 
fasted for 12 hours prior to the induction of diabetes. 
The rats were injected intraperitoneally with streptozo-
tocin dissolved in ice cold citrate buffer (pH 4.3) at a 
dose of 60 mg/kg body weight. 5% glucose solution 
was administered orally for 24 hours to prevent 
mortality due to initial hypoglycemia induced by 
streptozotocin. After 72 hours of streptozotocin inject-
tion, fasting blood glucose level was tested using auto 
analyzer. Rats showing fasting blood glucose more than 
200 mg/dL were considered diabetic and used for 
further study. 

Experimental design: The rats were randomized into five 
groups (I-V) comprising of six animals in each group 
after the induction of streptozotocin diabetes.  Group I 
served as a normal control and rats were received 
citrate buffer. Group II served as a diabetic control, and 
rats were received a citrate buffer. Group III, received a 
glibenclamide (4 mg/kg/day, p.o.). Group IV, received 
an ethanol extract (200 mg/kg/day. p.o.). Group V, 
received an ethanol extract (400 mg/kg/day. p.o.). 
After administration, the blood sample was collected 
from the retro-orbital plexus of each rat under mild 
anesthesia on 0, 1, 10 and 15th day and serum glucose 
was estimated by auto analyzer. On the 15th day of the 
study, blood was collected for biochemical estimations 
such as total cholesterol (TC), triglycerides (TG), high 
density lipoprotein (HDL), low density lipoprotein 
(LDL), very low density lipoprotein (VLDL), and total 
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protein by auto analyze-ERBA CHEM-7 (Shete et al., 
2013).  

Histochemical study: At the end of pharmacological acti-
vity, the animals were sacrificed under anesthesia and 
pancreas was removed, cleaned, washed with ice-cold 
normal saline, and fixed overnight in 10% formalin 
solution. Pancreas sections were made by microtome, 
dehydrated in graduated ethanol (50-100%), cleared in 
xylene and embedded in paraffin. The pancreas sections 
(4-5 µm) were stained with hematoxylin and eosin dye 
and examined with a photomicroscope (Bancroft et al., 
2002).  

Statistical analysis: The data are expressed as the mean ± 
SEM. The statistical analysis was carried out using one 
way analysis of variance (ANOVA) followed by 
Dunnett’s test for the multiple comparisons using prism 
Graphpad version 5.0. The p values less than 0.001 were 
considered statistically significant.  

 

Results  

The GC-MS analysis of phytoconstituents in the ethanol 
extract of the leaves of J. cuspidatum revealed the pre-
sence of seven phytoconstituents (Figure 1). The identi-
fication of the phytoconstituents in the ethanol extract 
by GC-MS was confirmed based on the peak area, 
retention time, and molecular formula. The major 

phytoconstituents in ethanol extract as n-hexadecanoic 
acid (27.4%), ethyl-14-methyl hexadecanoate (3.3%), 
phytol (2.9), (R)-(-)-14-methyl-8-hexadecyn-1-ol (18.9%), 
octadecanoic acid (8.3%), 2,6,10,14,18,22-tetracosa-
hexaene-2,6,10,15,19,23-hexamethyl-(All E) (36.0%), and 
2H-1-benzopyran-6-ol-3,4-dihydro-2,5,7,8-tetramethyl-2
-(4,8,12-trimethyl) (3.2%). 

Preliminary phytochemical screening of ethanol extract 
mainly revealed the presence of triterpenoids, flavo-
noids, glycosides, sterols, steroids, phenols, carbohy-
drates, and saponins. 

Physicochemical analysis of leaf powder viz. ash value 
and extractive value are presented in Table I. The 
moisture content was 8.6%w/w. The total ash, water 
soluble ash, acid insoluble ash, and sulfated ash values 
were found to be 9.1%w/w, 10.2%w/w, 3.1%w/w, and 
11.1%w/w respectively on the basis of dry weight, 
whereas extractive values such as petroleum soluble, 
chloroform soluble, acetone soluble, ethanol soluble, 
and ethyl acetate soluble were found to be 3.1%w/w, 
3.8%w/w, 11.8%w/w, 18.1%w/w, and 10.1%w/w 
respectively.  

It indicates that the extract was found to be safe at the 
dose of 2,000 mg/kg. Hence, 1/10th and 1/5th  of doses 
were selected for the present anti-diabetic activity 
(Mundugaru et al., 2014). 

Thirty minutes after glucose administration, the peak 
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Figure 1: GC-MS spectrum of ethanol extract of leaves of J. cuspidatum  



blood glucose level was increased rapidly from the 
fasting value and then subsequently decreased at 60 
min (Figure 2). The ethanol extract of the leaves of J. 
cuspidatum exhibited remarkable blood glucose lower-
ing effect at 60 min. 

Streptozotocin induced diabetic rats were treated with 
ethanol extract of the leaves of J. cuspidatum at oral 
doses of 200 and 400 mg/kg of body weight for 15 days. 
Treatment with ethanol extract at a dose of 200 mg/kg 
showed the significant (p<0.001) decreased blood 
glucose level after 10th day onwards and treatment with 
ethanol extract at a dose of 400 mg/kg showed the 
significant (p<0.001) decreased blood glucose level after 
5th day onwards compared to diabetic control. 
Treatment with glibenclamide 4 mg/kg showed the 
significant (p<0.001) decreased blood glucose level after 

5th day onwards and thereafter (Table II). Ethanol 
extract at a dose level of 200 mg/kg showed the less 
significant improvement in the body weight on the 5th 
day of the treatment and showed the significant 
improvement of body weight on the 10th day (p<0.001) 
onwards. An oral dose of ethanol extract 400 mg/kg 
shows significant improvement in the body weight of 
streptozotocin induced diabetic rats on the 5th day of 
treatment (p<0.001) onwards. Glibenclamide (4 mg/kg) 
produced significant improvement in body weight of 
streptozotocin induced diabetic rats (Figure 3). 

Furthermore, lipid profile have been estimated and 
compared to untreated, treated, and control groups. 
The TC, LDL, VLDL, and TG were significantly 
(p<0.001) increased in rats treated with streptozotocin 
(60 mg/kg) and HDL cholesterol, total protein levels 
were significantly (p<0.001) decreased in rats treated 
with streptozotocin (60 mg/kg). The total cholesterol, 
LDL cholesterol, VLDL cholesterol, and triglyceride 
levels were significantly decreased in rats treated with 
ethanol extract at a dose of 200 and 400 mg/kg and 
glibenclamide at a dose of 4 mg/kg, when compared to 
diabetic control. The HDL cholesterol and total protein 
content levels were significantly increased in rats 
treated with ethanol extract at a dose of 200 and 400 
mg/kg and glibenclamide at a dose of 4 mg/kg, when 
compared to diabetic control (Table III). 

Histology of the pancreas sections of the normal control 
rats showed the normal pancreatic beta cell (Figure 4A-
E). The pancreas sections of streptozotocin (60 mg/kg) 
treated rats showed the complete damage of pancreatic 
beta cell due to the induction of streptozotocin when 
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Figure 2: Effect of ethanol extract on blood glucose level in oral glucose tolerance test in normal rats 

Table I 

Physicochemical parameters of powdered leaf of J. 
cuspidatum 

SL. No Parameters Values (%) 

1 Moisture content 8.6 ± 0.1 

2 Total ash 9.1 ± 0.0 

3 Water soluble ash 10.2 ± 0.1 

4 Acid insoluble ash 3.1 ± 0.0 

5 Sulphated ash 11.1 ± 0.0 

6 Petroleum ether soluble extractive 3.1 ± 0.0 

7 Chloroform soluble extractive 3.8 ± 0.0 

8 Acetone soluble extractive 11.8 ± 0.0 

9 Ethanol soluble extractive 18.1 ± 0.1 

10 Ethylacetate soluble extractive 10.1 ± 0.1 



compared to normal control rats. The pancreatic sec-
tions of ethanol extract treated rats showed an increa-
sed the pancreatic beta cell count and remodeling of the 
structure of the pancreas when compared to gliben-
clamide-treated and control group’s rats. The histopa-

thological changes are exhibit-ted in Figure 4A-E. The 
ethanol extract of the leaves of J. cuspidatum at both 
doses (200 and 400 mg/kg) restored the damaged beta 
cell morphology to normal, when compared to normal 
control group rats and glibenclamide treated rats.  
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Figure 3: Effect of ethanol extract of leaves of J. cuspidatum on body weight in streptozotocin-induced diabetes in rats

Table II 

Effect of ethanol extract of leaves of J. cuspidatum on glucose level in streptozotocin-induced diabetic rats 

Groups  Blood glucose level (mg/dL) 

0 day 5th day 10th day 15th day 

Normal control 77.0 ± 1.7 77.7 ± 1.8 78.8 ± 1.4 79.5 ± 1.6 

Diabetic control 299.5 ± 3.6a 303.3 ± 3.0a 304.5 ± 1.9a 313.3 ± 2.2a 

Glibenclamide (4 mg/kg) 302.0 ± 3.0 244.8 ± 3.9b 185.3 ± 3.9b 117.5 ± 2.0b 

Ethanol extract (200 mg/kg) 300.2 ± 2.8 226.8 ± 2.6b 239.2 ± 3.2b 206.8 ± 2.7b 

Ethanol extract (400 mg/kg) 305.7 ± 2.6 260.7 ± 2.1b 215.3 ± 2.7b 173.7 ± 2.2b 

All values are expressed as mean ± SEM for six animals; ap˂0.001 compared to normal control; bp˂0.001 compared to diabetic control 

Table III 

Effects of ethanol extract on lipid profile in streptozotocin-induced diabetic rats 

Groups Lipid profile (mg/dL) 

TC HDL LDL VLDL TG Total protein 

Normal control 117.5 ± 3.8 42.1 ± 2.9 49.0 ± 4.6 29.5 ± 0.6 143.4 ± 3.5 6.5 ± 0.2 

Diabetic control 168.4 ± 3.0a 28.6 ± 1.7a 103.2 ± 5.0a 38.5 ± 1.0a 186.4 ± 3.5a 3.6 ± 0.1a 

Glibenclamide (4 mg/kg) 120.4 ± 3.1b 38.2 ± 2.5b 56.5 ± 4.6b 31.4 ± 0.9b 152.9 ± 3.0b 6.0 ± 0.3b 

Ethanol extract (200 mg/kg) 126.1 ± 3.8b 35.4 ± 3.1b 84.8 ± 3.2b 34.9 ± 0.7b 169.2 ± 3.4b 5.1 ± 0.5b 

Ethanol extract (400 mg/kg) 140.8 ± 4.4b 38.6 ± 2.5b 56.5 ± 3.1b 33.6 ± 0.7b 151.9 ± 3.2b 5.3 ± 0.7b 

All values are expressed as mean ± SEM for six animals; ap˂0.001 compared to normal control; bp ˂0.001 compared to diabetic control



Discussion 

Gas chromatography-mass spectroscopy (GC-MS) ana-
lysis of plant extracts is becoming a very valuable tool 
to detect the presence of various phytoconstituents 
before aiming large scale purification and to minimize 
replicative phytochemical studies. The GC-MS analyses 
of ethanol extract majorly contain sterol and fatty acid 
esters. These phytocomponents are responsible for 
various pharmacological actions like antibacterial, anti-
inflammatory, anthelmintic activities for sterol and anti-
arthritic, pesticide, antitumor, cancer preventive, anti-
histaminic, hepatoprotective, hypocholesterolemic and 
anti-inflammatory activities for fatty acid ester 
(Sellamuthu et al., 2009).  

Physicochemical analysis of the drug is important 
parameters in detecting adulteration. The leaf powder 
contains 8.6% moisture; hence less possibility for 
growth of bacteria and fungi.  Ash values are used to 
find out the quality, and purity of crude drugs. It 
indicates the presence of various impurities such as 
oxalate, carbonate, and silicate. The water soluble ash is 
used to estimate the amount of inorganic compounds 
present in the crude drug. Acid insoluble ash is used to 
calculate the quantity of silica present in the crude 
drug. The acid insoluble ash consists of silica, and 
indicates the contamination with earthy material. Water 
soluble ash is the water soluble portion of the total ash. 
The fewer amounts of ash values indicate that less 
amount of inorganic matter and silica present in the J. 
cuspidatum. The extractive values are useful to evaluate 
the type of phytoconstituents present in the crude drug 
and also help in determination of specific phytoconsti-
tuents soluble in particular solvents.  The maximum 

extractive value was found in ethanol solvent (18.1%) 
and minimum extractive value found in petroleum 
ether (3.1%) (Rakholiya et al., 2012). 

Diabetes mellitus is a chronic disorders caused by 

insulin deficiency. The insulin deficiency produces an 
inadequate glucose control and leads to diabetes 

mellitus. Diabetes mellitus is a metabolic disorder of 
carbohydrate, protein, and fat metabolism. It’s not a 
single disorder, but diabetes mellitus is a group of 

metabolic disorder characterized by chronic hypergly-
cemia, resulting from defects in insulin secretion and 

insulin action (Ikewuchi et al., 2011). The screening of 
anti-diabetic activity of medicinal plant extract is 

performed in experimental animal models after induc-

tion of diabetes by several methods. To induce diabetes 
in animals, streptozotocin is commonly used diabetic 

agent, which produces moderate diabetes (Ramachan-
dran et al., 2013). Streptozotocin is a selec-tive beta 

cytotoxin, induces chemical diabetes in many animal 

species by damaging the insulin secreting beta cells of 
the Islets of Langerhans of the pancreas, and the 

animals became permanently diabetic. It is well known 
that the anti-diabetic drug, glibenclamide directly act 

beta cells of the pancreas, and stimulating the beta cells 

of the Islets of Langerhans to release more insulin 
(Selvaraj et al., 2014). 

In the present study, induction of diabetes showed 
significant increased blood glucose, TC, TG, LDL, 
VLDL, and significant decreased total protein, HDL, 
and body weight compared to normal control rats 
which confirm the induction of diabetes. It may due to 
damage the insulin secreting beta cells of the Islets of 
Langerhans of the pancreas by streptozotocin. The 
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Figure 4: Histopathological pictures of pancreas for different animal groups. Normal control (A); Diabetic control (B); 
Glibenclamide treated (C); Ethanol extract (200 mg/kg) treated (D); Ethanol extract (400 mg/kg) treated (E) 
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treatment with ethanol extract at doses of 200 and 400 
mg/kg in streptozotocin-induced diabetic rats produ-
ced a significant decrease in blood glucose level, TC, 
TG, LDL, VLDL and significant increase in HDL, total 
protein, and body weight when compared to gliben-
clamide treated rats and diabetic control rats. It may be 
due to ethanol extract may increase the secretion of 
insulin from damaged beta cells of the pancreas; this 
increased secretion of insulin stimulates fatty acid 
biosynthesis and also the incorporation of fatty acids 
into TG in the liver and adipose tissue.  

Histopathological findings of the pancreas showed that 
administration streptozotocin leads to damage of nor-
mal beta cells of the pancreas that were restored with 
glibenclamide. Similar effects were observed with etha-
nol extract showing improvement of beta cell in dama-
ged pancreas.  

The phytochemical screening of J. cuspidatum revealed 
the presence of triterpenoids, flavonoids, glycosides, 
sterols, steroids, phenols, carbohydrates, and saponins 
compounds. Many authors reported the sterols, flavor-
noids, polyphenols, and alkaloids as bioactive anti-
diabetic principles. Hence, the anti-diabetic activity of 
the ethanol extract is probably due to the presence of 
various bioactive anti-diabetic principles and their 
synergistic properties (Sikarwaret al., 2010). 

An ethanol extract of leaves of J. cuspidatum at two 
doses 200 and 400 mg/kg possess the anti-diabetic 
activity on streptozatocin-induced diabetic in rats when 
compared to diabetic control rats.  

Acknowledgement 

Authors are thankful to SIF-VIT, Vellore, Tamil Nadu, India 
and Principal, Ratnam Institute of Pharmacy, Nellore, Andhra 
Pradesh, India for providing all the facilities and financial 
support to carry out the research work. 

References 

Anonymous. Indian Pharmacopoeia. Vol 1. New Delhi, 
Controller of publications, Govt. of India, Ministry of Health 
and Family Welfare, 1996, A 3.38. 

Anonymous. The wealth of India: A dictionary of Indian raw 
materials and industrial products. Council of Scientific and 
Industrial Research, New Delhi, 2003. 

Bancroft JD, Gamble M. Theory and practice of histological 
techniques. 5th ed. Churchill Livingstone, 2002. 

Gunasekaran M, Balasubramanian P. Ethanomedicinal uses of 
Sthalavrikshas (temple trees) in Tamil Nadu, Southern 
India. Ethnobot Res Appl. 2012; 10: 253-68. 

Harborn JB. Methods of extraction and isolation. In: Phytoche-
mical methods. London, Chapman and Hall, 1998, pp 60-66. 

Shete H, Sathaye S. Anti-diabetic activity of polyherbal therapy 
in streptozotocin induced diabetes mellitus. Int J Pharm Sci. 
2013; 4: 88-95. 

Henry AN, Kumari GR, Chithra V. Flora of Tamil Nadu. Series 
1. Vol. 2. Calcutta, Botanical Survey of India, 1987.

Ikewuchi JC, Onyeike EN, Uwakwe AA, Ikewuchi CC. Effect 
of aqueous extract of the leaves of Acalypha wilkesiana 
'Godseffiana' Muell Arg (Euphorbiaceae) on the hemato-
logy, plasma biochemistry and ocular indices of oxidative 
stress in alloxan-induced diabetic rats. J Ethnopharmacol. 
2011; 137: 1415-24. 

Kokate CK. Practical pharmacognosy. New Delhi, Vallabh 
Prakashan, 1986. 

Kunhachan P, Banchonglikitkul C, Kajsongkram 
T, Khayungarnnawee A, Leelamanit W. Chemical composi-
tion, toxicity and vasodilatation: Effect of the flowers extract 
of Jasminum sambac (L.) Ait. “G. Duke of Tuscany. Evid-
Based Compl Alt. 2012; 1-7. 

OECD/OCDE, OECD Guidelines for the testing of chemicals, 
revised draft guidelines 423: Acute oral toxicity- Acute toxic 
class method. CPCSEA. Ministry of Social Justice and 
Empowerment, New Delhi, Government of India, 2000. 

Mundugaru R, Varadharajan MC, Basavaiah R. Hepatopro-
tective  activity of fruit extract of Garcinia pedunculata. 
Bangladesh J Pharmacol. 2014; 9: 483-87. 

Saravanan D, Kasisankar V, Asharani IV. GC-MS analysis of 
phytocomponents in the leaves of Actinodaphne madraspatana 
Bedd. Int J Res Pharm Sci. 2013; 4: 469-73. 

Sellamuthu PS, Muniappan BP, Perumal SM, Kandasamy M. 
Antihyperglycemic effect of Mangiferin in streptozotocin 
induced diabetic rats. J Health Sci. 2009; 55: 206-14. 

Sermakkani M, Thangapandian V. GC-MS analysis of Cassia 
italica leaf methanol extract. Asian J Pharm Clin Res. 2012; 5: 
90-94. 

Selvaraj S, Palanisamy S. Investigations on the anti-diabetic 
potential of novel marine seaweed Sargassum longiotom 
against alloxan-induced diabetes mellitus: A pilot study. 
Bangladesh J Pharmacol. 2014; 9: 194-97. 

Sikarwar MS, Patil MB. Antidiabetic activity of Pongamia 
pinnata leaf extracts in alloxan-induced diabetic rats. Int J 
Ayurveda Res. 2010; 1: 199-204. 

Rakholiya K, Chanda S. Pharmacognostic, physicochemical 
and phytochemical investigation of Mangifera indica L. var. 
Kesar leaf. Asian Pac J Trop Biomed. 2012; S680-84. 

Ramachandran S, Rajasekaran A, Adhirajan N. In vivo and in 
vitro antidiabetic  activity of Terminalia paniculata Bark: An 
evaluation of possible phytoconstituents and mechanisms 
for blood glucose control in diabetes. ISRN Pharmacol. 2013; 
1-10. 

WHO. Quality control methods for medicinal plant material. 
Geneva, World Health Organization, 1998. 

616 Bangladesh J Pharmacol 2014; 9: 610-616 

Author Info 
Devarajan Saravanan (Principal contact) 
e-mail: devasaro@yahoo.co.in 


	DatePrinted: This article was downloaded by you on: Oct 12, 2018


