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alleviate pain, swelling and for cleansing and better healing of 
wounds as well as for the treatment of menorrhagia. 
Anthocephalus indicus leaves have been reported to possess 
antimicrobial, antioxidant, analgesic, antipyretic, anti-inflammatory 
and hepatoprotective activity [19-22]. In literature, the antidiabetic 
study of alcoholic extract of stem bark and alcoholic and aqueous 
extract of roots of Kadamba is mentioned but no report is found on 
antidiabetic study of leaves [15]. Therefore the aim of the research 
work was to study the antidiabetic potential of aqueous leaves 
extract of Anthocephalus indicus. 

Material and Methods 

Chemicals 

Alloxan monohydrate was purchased from Sd-fine Chemical Ltd. 
Mumbai. Blood Glucose, total cholesterol, HDL cholesterol and 
triglyceride were determined by commercially available kits from 
Span diagnostics. All other chemical were of analytical grade. 
Glibenclamide (standard drug) was purchased from local market 
medical store. 

Collection of Plant Material 

The leaves of Anthocephalus indicus A. Rich. were collected from 
the field grown plants found in Kalyan, Mumbai region. The plant 

was identified with the help of ״The Flora of Presidency of 

Bombay״ and the voucher specimen was authenticated from 
Blatter Herbarium, Department of Botany, St. XavierÊs College, 
Mumbai [23]. The leaves were washed properly under running tap 
water, shade dried, powdered and stored in an airtight bottle. 

Preparation of extract 

The aqueous extract of leaves was prepared by boiling the 100 g of 
leaf powder in 300ml of distilled water as a solvent for 1 hour. After 
boiling the solution was allowed to cool at room temperature and 
then filtered through Whatman filter paper. The filtrate was then 
concentrated at 100ĈC to evaporate the solvent. After evaporation 
of solvent the gummy residue 30 g is stored at 4ĈC till further use. 
The gummy residue was redissolved in distilled water at 100 mg/ml 
of concentration for antidiabetic study [29]. 

 Preliminary phytochemical analysis of leaf extract 

The aqueous leaf extract of Anthocephalus indicus was subjected 
to qualitative tests for the analysis of various active constituents 
viz. alkaloid, flavonoid, tannins, glycosides, steroids, phenols 
coumarins and quinones using test procedures [24, 25]. 

Antidiabetic study in alloxan induced diabetic rats 

Animal study was performed at Animal House of Bombay 
Veterinary College, Mumbai. Sprague Dawley adult male rats of 
150-180 g were used for the study [23]. Total 60 rats were kept in 
controlled conditions, temperature 25-26ĈC, relative humidity 60-

80% and 12/12 hour light/dark cycle and provided with standard 
pellet diet (Lipton India, Ltd) and water ad libitum [23]. All the 
studies conducted were approved by the Institutional Animal 
Ethical Committee (IAEC) of Bombay Veterinary College, Mumbai, 
India (REG No. MVC-IAEC-05112  /2012/CPCSEA) according to 
prescribed guidelines of Committee for the Purpose of Control and 
Supervision of Experiments on Animals (CPCSEA), Government of 
India. All the animals were acclimatized for seven days before 
conducting the study [26]. 

Experimental Design 

Rats were divided with into 4 groups with six rats in each group. 
These groups were as follows; Group I: Control rats on standard 
pellet diet and water ad libitum, Group II: Alloxan treated diabetic 
rats on standard pellet diet and water ad libitum, Group III: Alloxan 
treated diabetic rats on standard pellet diet, water ad libitum and 
aqueous leaf extract (400 mg/kg bw.), Group IV: Alloxan treated 
diabetic rats on standard pellet diet, water ad libitum and standard 
drug glibenclamide (10 mg/kg bw.). Diabetes was induced by 
intraperitoneal injection of ice cold saline solution of alloxan 
monohydrate 80 mg/Kg b.w in rats of group II, III and IV 
respectively [27]. After three days of injection, diabetes was 
confirmed by blood glucose estimation using kit by GOD-POD 
method. Rats with serum glucose level 250 mg/dL were selected 
for the study [28]. After 21 days of feeding rats were fasted 
overnight and blood was withdrawn from retroorbital plexus [23]. 
The blood was centrifuged within 1 hour of collection and serum 
was separated. Serum was used for the estimation of glucose 
using kit by GOD-POD method, total cholesterol, triglycerides, high 
density lipoprotein (HDL- cholesterol), low density lipoprotein (LDL- 
cholesterol) using Span Diagnostic kits [10, 29] Thereafter, rats 
from all the groups were anaesthetized using chloroform inhalation. 
The peritoneum was stripped open, the pancreas and livers were 
quickly harvested and preserved in 4% formalin solution. The 
tissues were processed histologically using haematoxylin and 
eosin staining technique [30]. 

Statistical Analysis 

Data was analysed statistically using one way analysis of variance 
(ANOVA) using SPSS 20.0 software and post hoc DunnettÊs test at 
pª 0.05 to determine significant differences among treatment 
means. The values are expressed as mean μ standard deviation 
(SD) [26].   

Results 

Preliminary phytochemical analysis of leaf extract 

Preliminary phytochemical analysis of aqueous leaves extract of 
the plant revealed the presence of alkaloids, flavonoids, tannins, 
glycosides, phenols, coumarins and quinones (Table 1)  
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Table 1 Preliminary phytochemical analysis of aqueous leaf extract 
of Anthocephalus indicus 

 

 

 

 

 

 represents ״-״ represents presence and ״+״    

Effect on serum biochemical parameters 

Alloxan at 80 mg/kg bw was found to significantly increase (P< 
0.01) the serum glucose (375.71μ23.12),total cholesterol 
(162.5μ10.45), LDL (108.09μ26.86), triglycerides (82.45μ13.99) 
but significantly decreased (P< 0.05) the serum HDL level 
(37.91μ11.10) in the rats of group II, III and IV as compared to 
levels at zero day and in normal control rats. Treatment with 
aqueous extract of leaves of Anthocephalus indicus at 400 mg/kg 
bw showed significant reduction (P< 0.05) in serum glucose 
(74.76μ7.54), total cholesterol (95.83μ35.05), LDL (36.66μ24.87), 
triglycerides (54.38μ12.30) and significant increase in (P< 0.05) the 
serum HDL levels (55.51μ13.01) as compared to diabetic group 
rats.  The result of treatment with the aqueous extract of leaves of 
Anthocephalus indicus is nearby same for all the measured serum 
biochemical parametes when compared with the results of 
standard drug (glibenclamide) treated group (Table 2-6). 
 
Table 2 Effect of Anthocephalus indicus aqueous leaf extract on 
serum blood glucose level of alloxan induced diabetic rats 

Groups 0 Day After 21 Days 

Control 63.17μ2.11b 72.37μ19.68b 

Alloxan treated 64.92μ0.96b 375.71μ23.12a 

Alloxan + Extract 
(400 mg/kg bw.) 

64.86μ1.73b 74.76μ7.54b 

Alloxan + 
Glibenclamide 
(10 mg/kg bw.) 

65.80μ1.89b 76.66μ14.50b 

The values represent the mean μ SD of six rats. Results are 
significant at p ª 0.01 as per one way ANOVA statistical analysis. 
Same superscript indicates no significant difference between the 
values whereas variation in the superscript order of letter indicates 
proportionate difference at P ª 0.01. 

Table 3 Effect of Anthocephalus indicus aqueous leaf extract on 
serum total cholesterol level of alloxan induced diabetic rats 

Groups 0 Day After 21 Days 

Control 68.75μ10.45d 47.36μ14.51b 

Alloxan treated 68.75μ25d 162.5μ10.45a 

Alloxan + Extract 
(400 mg/kg bw.) 

68.75μ6.84d 95.83μ35.05bc 

Alloxan + 
Glibenclamide 
(10 mg/kg bw.) 

72.91μ5.10cd 97.91μ31.04b 

The values represent the mean μ SD of six rats. Results are 
significant at p ª 0.01 as per one way ANOVA statistical analysis. 
Same superscript indicates no significant difference between the 
values whereas variation in the superscript order of letter indicates 
proportionate difference at P ª 0.01. 
 
 
 
Table 4 Effect of Anthocephalus indicus aqueous leaf extract on 
serum triglycerides level of alloxan induced diabetic rats 

Groups 0 Day After 21 Days 

Control 40.34μ10.35b 47.36μ14.51b 

Alloxan treated 40.34μ16.86b 82.45μ13.99a 

Alloxan + Extract 
(400 mg/kg bw.) 

42.09μ17.61b 54.38μ12.30b 

Alloxan + 
Glibenclamide 
(10 mg/kg bw.) 

42.10μ9.41b 49.03μ5.37b 

The values represent the mean μ SD of six rats. Results are 
significant at p ª 0.01 as per one way ANOVA statistical analysis. 
Same superscript indicates no significant difference between the 
values whereas variation in the superscript order of letter indicates 

proportionate difference at P ª 0.01. 

 

 

 

Phytoconstituents Observation 

Alkaloids + 
Phenols + 
Tannins + 
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Table 5 Effect of Anthocephalus indicus aqueous leaf extract on 
serum HDL level of alloxan induced diabetic rats 

Groups 0 Day After 21 Days 

Control 27.08μ4.19c 58.22μ10.80a 

Alloxan treated 29.79μ4.19bc 
 

37.91μ11.10b 

Alloxan + Extract 
(400 mg/kg bw.) 

28.43μ6.79bc 55.51μ13.01a 

Alloxan + 
Glibenclamide 
(10 mg/kg bw.) 

29.78μ6.63bc 52.80μ9.95a 

The values represent the mean μ SD of six rats. Results are 
significant at p ª 0.01 as per one way ANOVA statistical analysis. 
Same superscript indicates no significant difference between the 
values whereas variation in the superscript order of letter indicates 
proportionate difference at P ª 0.01. 
 
Table 6 Effect of Anthocephalus indicus aqueous leaf extract on 
serum LDL level of alloxan induced diabetic rats 

Groups 0 Day After 21 Days 

Control 10.7μ1.03c 26.95μ14.31bc 

Alloxan treated 11.2μ1.7c 108.09μ26.86a 

Alloxan + Extract 
(400 mg/kg bw.) 

10.88μ0.95c 36.66μ24.87b 

Alloxan + 
Glibenclamide 
(10 mg/kg bw.) 

10.88μ0.95c 35.30μ23.96 

The values represent the mean μ SD of six rats. Results are 
significant at p ª 0.01 as per one way ANOVA statistical analysis. 
Same superscript indicates no significant difference between the 
values whereas variation in the superscript order of letter indicates 
proportionate difference at P ª 0.01. 

Histopathological results of pancreas  

In the pancreas of control group rats, round and oval shaped islets 
were evenly distributed throughout the cytoplasm. In diabetic group 
rats, the islets were damaged, shrunken in size (Fig 6). In rats 
treated with aqueous leaf extract of Anthocephalus indicus (400 
mg/kg bw) and standard drug glibenclamide (10 mg/kg bw) islets 

were normal in arrangement similar to those in control group rats 
[1, 31].  
 

 
Fig 1 Effect of aqueous leaf extract of Anthocephalus indicus and 
Std drug (glibenclamide) on glucose level of rats in comparison with 
diabetic rats 
 
 
 
 

 
Fig 2 Effect of aqueous leaf extract of Anthocephalus indicus and 
Std drug (glibenclamide) on serum total cholesterol level of rats in 
comparison with diabetic rats 
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