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INTRODUCTION 

Plants render us broad spectrum of 
biologically active compounds that possess potential 
therapeutic effects on a myriad of diseases. Leea indica 
plant was concluded to attribute high medicinal value 
[1]. Leea indica belonging to family vitaceae [2,3] is 
widely distributed in India, Srilanka, Nepal, Bangladesh, 
Burma, Thailand, Camboida, Laos, Vietnam, China, 
Malasia, New guinea, North Australia, Solomon islands, 
Santa cruz island, New Hebrides and Fiji [4, 5, 6]. It is an 
evergreen large shrub or small tree growing up to 8 
meters in height. Stems are glabrous to pubescent. The 
leaves are 1-3-pinnate bearing 7 leaflets, with petioles 7-
20 cm long. Leaflets are ovate-lanceolate with crenate 
to serrate margins. Flowers are greenish white with 5 
mm across. Fruits are purplish black, bearing six seeds 
with 1 cm in diameter. Leea indica is cultivated in parks 
and urban areas for the ecological services they 
contribute to native fauna [7]. Leea indica root is used 
as antidiarrhoeal, antidysentric, antispasmodic, 
sudorific, cardiac and skin diseases [8, 9]. Leea indica 
flowers were reported to possess antibacterial and 
antifungal activity [10]. Leea indica leaves were 
reported to possess pharmacological activities like 
antitumour [11], analgesic [12], antiviral [13], sedative 
and anxiolytic [14], phosphodiestrase inhibitory [15] 
and Nitric oxide inhibitory [16]. Leaf decoction is 
consumed by women in pregnancy and delivery for 
birth control and body pain [6, 17].  

 
 

 
Dried leaves ingested as a tea beverage 

believed to be effective against cancer [18]. Roasted 
leaves relieve vertigo. Leaves (31.4%) were found to be 
the most frequently used plant parts in medicine 
preparation then fruits and roots (16.05%) [19]. Hence 
the present study was designed to screen the leaves 
for the antidibetic activity. Twenty three chemical 
compounds were identified from the leaves of Leea 
indica by Gc-Ms analysis, Spectroscopic techniques, and 
Co-TLC. Compounds identified were eleven 
hydrocarbons, pthalic acid, palmitic acid, 1-eicosanol, 
soalnesol, farneslo, three pthalic acid esters, gallic acid, 
lupeol, β-sitosterol and finally ursolic acid [20]. Chemical 
compounds have relevance in the treatment of 
diabetes. So the present study was taken up to 
evaluate the antihyperglycemic and hypolipidemic 
activities of Leea indica. 
 

MATERIALS AND METHODS 
Leea indica leaves were procured from 

Karthikavanam, Dhulapally forest, Kompally, 
Hyderabad. It was authenticated by Dr.Madhava 
chetty, Assistant Professor, Department of botany, Sri 
Venkateshwara University, Tirupathi. 
 
Extraction process 

Leaves were collected washed, dried under 
shade and powdered. Extraction process was carried 
out by maceration with ethanol and ethanol: water 
(3:1) for 3 days. Marc was pressed and filtered. Solvent 
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was evaporated using Rota evaporator under reduced 
pressure. Percentage yield was found to be 16% and 
5.6%. 
 
Phytochemical Investigations 

The preliminary photochemical screening was 
carried out with alcoholic and hydro alcoholic extracts 
of Leea indica for qualitative identification of 
phytochemical constituents employing standard 
methods. All the chemicals and reagents used were of 
analytical grade [21, 22]. 
 
Animals 

Healthy Wistar rats weighing 150 -200gm b.wt 
were maintained under standard environmental 
conditions (12:12 hrs light dark cycles), standard diet 
(Hindustan Lever Ltd.,) and water ad libitum. The study 
was performed in accordance to the guidelines of 
CPCSEA, Regn No: 1662/PO/a/12/CPCSEA and 
Institutional Anima ethics committee (IAEC) of college, 
Malla Reddy Institute of Pharmaceutical Sciences, 
Dhulapally, Hyderabad, Andhra pradesh. 
 
Chemicals 

Alloxan monohydrate, the most widely used 
diabetogenic agent was procured from (Oxford 
laboratory reagent, Tahne). Glibenclamide, a standard 
antidiabetic drug was obtained from (Apollo pharmacy, 
Avanthi pharmaceuticals Kukatpally, Hyderabad). 
Glucose was obtained from qualigens fine chemicals, 
Mumbai. 
 
Acute toxicity study (LD50)[23] 

Acute toxicity study was performed according 
to the OECD guidelines 423, using acute toxic class 
method. Male rats were divided into groups containing 
three each. After overnight fast, alcoholic and 
hydroalcoholic extracts were administered at doses of 
300 mg/kg and 2000 mg/kg and 3000 mg/kg b.wt. 
Animals were observed individually for first 30 min, 
periodically during first 24 hrs and daily thereafter for 
14 days. At the end animals were observed for 
autonomic, neurological and behavioral profiles. 
 
Antihyperglycemic activity 

Assessment of plant extracts in normal rats: 
oral glucose tolerance test (OGTT): [24] Rats were fasted 
overnight. Standard drug, glibenclamide (10 mg/kg) 
and test extracts alcoholic (200 and 400 mg/kg b.wt), 
hydroalcoholic extracts (200 and 400 mg/kg b.wt) were 
administered orally. 30 min later glucose (3 gm/kg 
b.wt) was administered. Blood samples were collected 
before and after the administration of glucose at 0hr, 
1hr, 3hr and 5 hrs. 
 

 

Assessment of plant extracts in alloxan induced 
diabetic rats: Diabetes was induced by single 
intraperitoneal injection of alloxan at a dose of 150 
mg/kg b.wt. Alloxan was administered by dissolving it 
in 0.9% w/v of Nacl. 72 hrs later blood samples were 
withdrawn and rats with blood glucose levels greater 
than 300 mg/dl were included in the experiment. 
 

Diabetic rats were divided into seven groups 
of six animals each. Group I received vehicle, served as 
control. Group II served as diabetic control. Group III 
received glibenclamide (10 mg/kg), served as standard. 
Group IV, V, VI and VII received alcoholic and hydro 
alcoholic extracts each at doses of (200 and 400 mg/kg 
b.wt). Blood samples were withdrawn on 1, 7, 14 and 21 
days for the biochemical estimation of blood glucose, 
triglycerides (TG), cholesterol (CH), high density 
lipoproteins (HDL), aspartate amino transferase (AST),  
alanine transaminase (ALT), creatinine, urea, and liver 
glycogen.                                                          
 

 
RESULTS 

Table 1: Phytochemical screening of Leea indica leaf 
extract showed the presence of alkaloids, glycosides, 
terpenoids, flavonoids, steroids and tannins. 

Phyto 
Constituents 

Test Alcoholic Hydroalcoholic 

Alkaloids 

Mayers test ++ ++ 
Hagners test ++ ++ 
Wagners test ++ ++ 
Dragendroff”s test ++ ++ 

Glycosides Borntrager’s  test -- -- 

Cardiac 
glycosides 

Legal test ++ ++ 
Baljet test -- ++ 

Terpenoids Salkowsky test ++ ++ 

Carbohydrates 
Molich test ++ ++ 
Fehling’s test ++ ++ 

Flavonoids Shinoda test ++ ++ 

Steroids 
Leibermann-
burchards test 

++ ++ 

Proteins 
Biuret test -- -- 
Millons test -- -- 

Tannins Fecl3 test ++ ++ 

Saponins Frothing test ++ ++ 

    Note:               Present (++);                   Absent (--) 
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Table 2: Effect of Leea indica leaf extract on oral glucose tolerance test in normal control rat’s (mean± SEM) 

Group 
Treatment (mg/kg body 

weight) 
Serum glucose (mg/dl) 

0hr 1hr 3hr 5hr 

I 
II 
III 
IV 
V 
VI 

VII 

Normal Control 
Control + 10 g/kg glucose 
Glibenclamide(10 mg/kg) 
LIAE (200 mg/kg) 
LIAE (400 mg/kg) 
LIHAE (200 mg/kg) 

LIHAE (400 mg/kg) 

71.30±2.11 
80.00±3.55 
74.66±4.1 
80.00±3.15 
74.00±2.07 
70.25±2.90 

70.50±2.34 

88.50±1.95 
102.00±4.11* 
96.33±3.10 
118.33±3.11* 
109.66±4.02 
96.16±4.25 

85.50±2.73* 

79.66±3.30 
82.83±2.73 
68.16±1.95** 
81.33±2.45 
74.10±2.23* 
74.51±2.33* 

65.50±1.91** 

66.33±4.15 
80.16±1.52** 
56.66±3.0**(41.18%) 
70.09±2.07*(40.76%) 
62.66±1.54**(42.85%) 
60.83±2.00**(37.15%) 

51.06±3.03**(40.28%) 

n=6; Group II is compared with Group I. Groups III- VII were compared with Group II. *P<0.05. **P<0.01. 
 
 
Table 3: Effect of Leea indica leaf extract on serum glucose levels in alloxan induced diabetic rats (mean± SEM) 

Group 
Treatment 

(mg/kg b.wt) 

Serum glucose (mg/dl) 

1st day 7th day 14th day 21st day 

I 

II 
III 
IV 
V 
VI 
VII 

Normal Control 

Diabetic Control  
Glibenclamide(10) 
LIAE (200) 
LIAE (400) 
LIHAE (200) 
LIHAE (400) 

94.33±3.12 

511.83±8.10 
506.66±8.90 
321.16±6.11 
404.53±5.32** 
322.00±6.15** 
420.21±5.34** 

94.66±4.10 

506.16±7.43** 
407.66±5.45** 
253.51±5.10** 
352.83±4.15** 
280.63±4.10** 
315.53±5.94** 

94.16±5.15 

492.83±7.19** 
132.33±3.11** 
184.50±3.12** 
152.83±4.10** 
150.21±3.12** 
145.63±2.19** 

96.51±3.44 

456.83±8.35** 
108.66±4.35**(78.55%) 
139.52±3.12**(56.55%) 
117.83±2.41**(70.87%) 
115.34±5.55**(64.18%) 
110.12±3.23**(73.79%) 

n=6; Group II is compared with Group I. Groups III- VII were compared with Group II. *P<0.05. **P<0.01. 
 
 
Table 4: Effect of Leea indica leaf extract on serum AST, ALT, TC, TG, HDL, LDL, VLDL levels in alloxan induced 
diabetic rats on 1st day (mean± SEM) 

Group 
 

Treatment 
(mg/kg) 

AST (U/L) ALT (U/L) TC (mg/dl) TG (mg/dl) HDL (mg/dl) LDL (mg/dl) VLDL (mg/dl) 

I Control 39.33±2.01 51.15±2.33 80.03±4.11 87.85±3.95 44.95±4.52 33.45±1.93 17.57±0.10 
II Diabetic Control 128.67±3.12** 154.94±4.15** 136.07±2.51** 145.03±3.51** 26.63±1.07** 80.43±0.92** 29.01±0.95** 

III Glibeclamide  (10) 125.09±2.91 152.90±2.45 130.97±3.10 140.87±3.51 25.03±1.03 77.76±0.85 28.17±0.43 
IV LIAE (200) 128.19±2.51 156.67±1.95 138.82±4.00 145.02±3.71 27.21±0.85 82.60±0.72 29.01±1.20 
IV LIAE (400) 129.52±3.23 158.58±2.11 141.00±3.15 141.11±3.11 28.51±0.91 83.27±0.32 29.22±0.52 
V LIAHE (200) 128.33±4.37 159.45±2.05 143.73±2.19 149.25±3.15 23.03±1.01 90.88±1.11 29.85±0.73 
VI LIHAE (400) 130.73±5.01 158.35±2.03 142.35±2.20 150.39±2.22 26.12±1.07 86.27±1.02 30.08±0.44 

n=6; Group II is compared with Group I. Groups III- VII were compared with Group II. *P<0.05. **P<0.01. 
 
 
Table 5: Effect of Leea indica leaf extract on serum AST, ALT, TC, TG, HDL, LDL, VLDL levels in alloxan induced 
diabetic rats on 21st day (mean± SEM) 

Group 
 

Treatment  
(mg/kg) 

AST (U/L) ALT (U/L) TC (mg/dl) TG (mg/dl) HDL (mg/dl) LDL (mg/dl) VLDL (mg/dl) 

I Control 40.97±3.21 50.05±4.14 82.33±3.10 90.17±5.40 45.040±2.51 19.25±1.53 18.04±1.25 
II Diabetic Control 135.44±5.32** 168.87±4.11** 149.23±2.10** 163.06±3.91** 20.15±2.00** 96.47±3.02** 32.61±1.2** 

III Glibeclamide (10) 
55.53±2.45** 

(55.60%) 

53.05±3.13** 

(65.30%) 

84.79±4.14** 

(35.25%) 
91.17±2.97** (35.28%) 46.83±4.01** (87.09%) 19.73±1.55** (74.62%) 18.23±1.7** (35.28%) 

IV LIAE (200) 
88.55±3.01** 
(30.92%) 

82.83±3.02** 
(47.13%) 

120.59±2.15** 
(13.13%) 

125.03±3.90** (13.78%) 35.75±2.27** (31.38%) 59.83±2.33** (27.56%) 25.01±1.9** (13.78%) 

IV LIAE (400) 
66.45±3.55** 
(48.69%) 

55.66±2.73** 
(64.90%) 

87.00±2.75** 
(38.34%) 

94.70±4.44** (32.35%) 49.19±3.10** (72.53%) 18.87±1.02** (77.33%) 18.94±2.0** (35.18%) 

V LIAHE (200) 
82.51±4.32** 
(35.70%) 

85.32±3.75** 
(46.49%) 

120.55±2.01** 
(16.12%) 

125.62±2.02** (15.83%) 33.97±2.01**(47.50%) 61.46±1.37** (32.37%) 25.12±1.5** (15.84%) 

VI LIHAE (400) 
70.32±1.01** 
(46.20%) 

60.95±2.02** 
(61.50%) 

85.30±3.12** 
(40.07%) 

97.70±4.15**(35.03%) 45.21±1.05** (73.08%) 20.55±1.05** (76.17%) 19.54±1.3** (35.03%) 

n=6; Group II is compared with Group I. Groups III- VII were compared with Group II. *P<0.05. **P<0.01 
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Table 6: Effect of Leea indica leaf extract on serum 
creatinine and serum urea levels in alloxan induced 
diabetic rats on 21st day (mean± SEM) 

Group Treatment Serum Creatinine (mg/dl) Serum Urea(mg/dl) 

I 
II 

III 
IV 
V 
VI 
VII 

Control 
Diabetic Control 

Glibenclamide (10 mg/kg) 
LIAE (200 mg/kg) 
LIAE (400 mg/kg) 
LIHAE (200 mg/kg) 
LIHAE (400 mg/kg) 

0.54±0.07 
1.20±0.01** 

0.59±0.03** (50.83%) 
0.71±0.01** (40.83%) 
0.60±0.02** (50.00%) 
0.71±0.05** (40.83%) 
0.65±0.07** (40.83%) 

30.26±1.32 
40.53±1.97** 

33.71±1.53** (16.82%) 
34.32±1.67* (15.32%) 
32.89±1.05** (18.85%) 
37.63±1.04 (7.15%) 
35.03±1.02*(13.57%) 

n=6; Group II is compared with Group I. Groups III- VII 
were compared with Group II. *P<0.05. **P<0.01. 
 
Table 7: Effect of Leea indica leaf extract on liver 
glycogen levels in alloxan induced diabetic rat’s on 21st 
day  

Group Treatment 
Liver glycogen levels (mg/gm) of 

wet tissue (mean± SEM) 

I 
II 
III 
IV 
V 
VI 
VII 

Control 
Diabetic Control 
Glibenclamide (10 mg/kg) 
LIAE (200 mg/kg) 
LIAE (400 mg/kg) 
LIHAE (200 mg/kg) 
LIHAE (400 mg/kg) 

50.12±3.12 
22.56±2.15** 
47.83±4.01** (52.83%) 
42.65±2.71** (47.10%) 
46.54±4.53** (51.52%) 
42.71±3.27** (47.17%) 
45.91±2.95** (50.86%) 

n=6; Group II is compared with Group I. Groups III- VII 
were compared with Group II. *P<0.05. **P<0.01. 
 

RESULTS 
Acute toxicity studies have shown that both 

alcoholic and hydroalcoholic extracts of Leea indica 
were safe up to a dose of 3000 mg/kg b.wt. No toxicity 
was observed. So the doses selected were 200 and 400 
mg/kg b.wt. Table 1 results have shown the phyto-
constituents that were present in Leea indica alcoholic 
extract and hydroalcoholic extract. In the preliminary 
study of oral glucose tolerance test LIAE and LIHAE at 
doses of 200 and 400 mg/kg b.wt significantly lowered 
fasting serum glucose levels in a dose dependent 
manner (Table 2). LIAE at a dose of 400 mg/kg was 
found to be more effective than LIHAE at a dose of 400 
mg/kg. Oral treatment with LIAE and LIHAE (200 mg/kg 
& 400 mg/kg) for 21 days significantly and dose 
dependently reduced the serum glucose (Table 3), 
triglycerides, cholesterol, low density lipoproteins and 
very low density lipoproteins, alanine transaminase and 
aspartate aminotransferase (Table 4 & Table 5) and 
elevated HDL levels. The extract was also found to 
decrease serum creatinine and urea levels and increase 
liver glycogen (Table 6, Table 7). These results 
indicated that LIHAE at a dose of 400 mg/kg b.wt was 
more effective than LIAE at a dose of 400 mg/kg and 
the obtained values are comparatively equal to that of 
standard, glibenclamide (10 mg/kg).  

  
DISSCUSSION AND CONCLUSION 

Results have shown more hypoglycemic and 
antidiabetic effects of LIHAE in alloxan induced diabetic 
rats than LIAE treated rats despite of equal doses 
administered. Presence of the components like 

terpenoids (ursolic acid) and (tannins) might have 
induced the observed effect. It is well established that 
alloxan administration selectively leads to pancreatic β 
cell membrane disruption by intracellular accumulation 
leading to insulin deficiency [25]. Insulin deficiency leads 
to various metabolic aberrations which include 
increased blood glucose level [26], increased levels of 
cholesterol and triglycerides [27, 28]. Previous literature 
reports identified ursolic acid and gallic acid from the 
leaves of Leea indica [21]. Ursolic acid, recently reported 
as an effective insulin-mimetic agent, which stimulates 
glucose uptake and enhances insulin receptor 
phosphorylation [29]. Gallic acid reported to be an 
insulin-secretagogue, antihyperlipidemic an antioxidant 
[30]. Thus the reported active principles might be 
responsible for the observed pharmacological effects. 
All the obtained results indicated that LIHAE at a dose 
400 mg/kg b. wt produces a significant decrease in 
serum glucose levels, decrease in serum triglyceride 
levels, decrease in cholesterol levels, decrease in ALT 
levels, decrease in AST levels and increase in HDL levels 
and Liver glycogen levels in alloxan induced diabetic 
rats confirming the traditional indication of Leea indica 
for the treatment of diabetes. It is suggested that the 
antihyperglycemic and hypolipidemic properties of 
Leea indica could be mainly due to presence of its major 
compounds like ursolic acid (an effective 
insulinomimetic), gallic acid (insulin secretagogue). 
Further studies are required to prove the mechanism of 
the hypoglycemic action of Leea indica 
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