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ABSTRACT 
 
This study was conducted to evaluate in vitro anti-coagulant and in vitro anti diabetic activity of ethanolic extract of Alstonia scholaris leaves. For in 
vitro anti-coagulant activity we using blood samples, blood was centrifuged and plasma was used, in this method 0.2 ml of plasma is incubated with 
0.1 ml of 200 and 400ug/ml plant extract and 0.3ml of 25mM cacl2 solution and time for coagulation is recorded and for in vitro antidiabetic activity 
we estimate the alpha amylase inhibition and alpha glucosidase inhibition methods and percentage of inhibition was calculated. Anti-coagulant 
activities of ethanolic extract of Alstonia scholaris were carried out, 400ug/ml solution delayed the coagulation time for 26.56 min. There was a dose-
dependent increase in percentage inhibitory activity against alpha- amylase enzyme. At a concentration of 0.2 ml of plant extract showed a percentage 
inhibition 27.8% and for 1.0 ml plant extract showed inhibition of 96.3% .The Alstonia scholaris ethanol extract revealed a significant inhibitory 
action of alpha-glucosidase enzyme. The percentage inhibition at 0.2-1.0 ml concentrations of Alstonia scholaris extract showed a dose dependent 
increase in percentage inhibition. The percentage inhibition varied from 89.4% - 31.7% for highest concentration to the lowest concentration. In this 
present study we evaluated in vitro anti-coagulant,  in vitro alpha amylase and alpha glucosidase activity of crude methanol extract of Alstonia 
scholaris leaves. The plant showed significant inhibition activity. 
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INTRODUCTION 
 
Hemostasis is a process which causes bleeding to stop, meaning 
to keep blood within a damaged blood vessel . It is the first stage 
of wound healing. This involves coagulation, blood changing 
from a liquid to a gel. Intact blood vessels are central to 
moderating blood's tendency to form clots. The endothelial cells 
of intact vessels prevent blood clotting with a heparin-like 
molecule, thrombomodulin and prevent platelet aggregation 
with nitric oxide and prostacyclin. When endothelial injury 
occurs, the endothelial cells stop secretion of coagulation and 
aggregation inhibitors and instead secrete von Will brand 
factor which initiate the maintenance of hemostasis after injury. 
Hemostasis has three major steps: 1) vasoconstriction, 2) 
temporary blockage of a break by a platelet plug, and 3) blood 
coagulation, or formation of a fibrin clot. 
Phospholipids surfaces, calcium ions play an active role in the 
final development of the fibrin clot 1. Most adult cardiovascular 
disorders involving cerebral hemorrhage, coronary thrombosis, 
arteriosclerosis and congestive heart failure are caused by 
problems in the blood circulatory system as blood clotting 
disorders which constitute a serious medical problem. A number 
of non-steroidal anti-inflammatory drugs (NSAIDs) such as 
aspirin and indomethacin have been used as antithrombotic 
agents 2-5. 
Diabetes mellitus is a chronic disorder caused by partial or 
complete insulin deficiency, resulting in hyperglycemia leading 
to acute and chronic complications. Apart from conventional 
diabetes therapy, several studies have shown that some plants 
used in traditional medicine have beneficial effects in diabetic 

patients.6 Thus searching for a new class of compounds is 
essential to overcome diabetic problems there is continuous 
search for alternative drugs 7.Inhibition of alpha- amylase and 
alpha-glucosidase enzymes can be an important strategy in 
management of post prandial blood glucose level in type 2 
diabetes patient 8. Thus, objective of the present study is to 
investigate the in vitro anti-coagulant and in vitro antidiabetic 
activity of ethanolic extract of Alstonia scholaris leaves. 
 
MATERIALS AND METHODS 
 
Collection and identification 
Alstonia scholaris leaves were collected from the local 
medicinal garden of Chebrolu Hanumaiah Institute of 
Pharmaceutical Sciences, Guntur, Andhra Pradesh, India. 
Authenticated by the Department of Botany, ANU, Guntur, 
voucher specimen are for future reference. 
 
Drying and grinding 
The collected plant part (leaves) was separated from undesirable 
material and the leaves were dried under shade at room 
temperature for two week. The dried leaves  was ground into a 
coarse powder with a suitable grinder. The powder was stored in 
air tight container until the analysis was commenced. 
 
Extraction 
Coarsely powdered leaves (500 g) were successively extracted 
with petroleum ether for 7 days to remove fatty matter. The 
defatted marc was then subjected to soxhlet extraction with 95% 
ethanol to obtain ethanolic extract. The ethanolic extract was 



B. Nagaraju et al. Int. Res. J. Pharm. 2016, 7 (10) 

24 

evaporated under reduced pressure at low temperature to 
dryness and brownish yellow colour extracts of was obtained9. 
 
Preliminary Phytochemical screening 
Ethanolic extract of Alstonia scholar was subjected to 
preliminary phytochemical for the detection of various 
constituents 10. 
 
In vitro anticoagulant activity 
Collection of blood samples 
The samples of blood are obtained from the normal persons by 
using syringes, withdrawn from superior cubital vein of right 
arm of each person and transferred into the centrifuge tubes 
already coated with EDTA to prevent clotting. Now the blood 
was centrifuge at 3000 rpm for 15 minutes and collect the pure 
platelet  plasma for determination of prothrombin time test11,12. 
 
Collection of blood and Plasma re-calcification 
Take 0.2 ml of plasma,0.1 ml of extract of different 
concentrations and 25 mM of CaCl2 different volumes were 
mixed together  in a clean tube and incubated ae 37 oC in water 
bath. The control solution was prepare by extract solution is 
replaced by same volume of 0.9% saline solution. Now clotting 
time was recorded by using stopwatch by shaking the test tubes 
every 5 sec. This is called prothrombin time.  13, 14. 
 
In vitro methods employed in antidiabetic studies 
 
Inhibition of alpha-amylase enzyme 
0.1% w/v of starch solution was prepared by using potato, this 
solution was prepared by take 100mg of potato starch in 16 mM 
of sodium acetate buffer 100 ml and stir the solution. The alpha 
amylase solution is prepared by mixing 27.5mg of alpha 
amylase powder in 100 ml of distilled water.  . The colorimetric 
reagent is prepared by mixing sodium potassium tartarate 
solution and 3, 5 di nitro salicylic acid solution 96 mM. Both 
control and plant extracts were added with starch solution and 
left to react with alpha- amylase solution under alkaline 
conditions at 25ºC. The reaction was measured over 3 minutes. 
The generation of maltose was quantified by the reduction of 3, 
5 dinitro salicylic acid to 3- amino-5- nitro salicylic acid. This 
reaction is detectable at 540 nm 15. 
 
Inhibition of alpha-glucosidase enzyme 
The inhibitory activity was determined by incubating a solution 
of starch substrate (2 % w/v maltose or sucrose) 1 ml with 0.2 M 
Tris buffer pH 8.0 and various concentration of plant extract for 
5 min at 37°C. The reaction was initiated by adding 1 ml of 
alpha-glucosidase enzyme (1U/ml) to it followed by incubation 
for 40 min at 35°C. Then the reaction was terminated by the 
addition of 2 ml of 6N HCl. Then the intensity of the colour was 
measured at 540nm 16. 
Calculation of 50% Inhibitory Concentration (IC50) The 
concentration of the plant extracts required to scavenge 50% of 
the radicals (IC50) was calculated by using the percentage 
scavenging activities at five different concentrations of the 
extract. Percentage inhibition (I %) was calculated by  
I % = (Ac-As)/Ac X 100, (Shai et al., 2010). 
Where Ac is the absorbance of the control and As is the 
absorbance of the sample. 
 
RESULTS 
 
The primary phytochemical screening revealed the presence of 
alkaloid, steroid, flavonoid, tannin, glycoside etc. Results were 
show in Table 1. 

In vitro anticoagulant activity 
Anti-coagulant activity of ethanolic extract of Alstonia scholaris 
were carried out, the 400ug/ml solution delayed the coagulation 
time for 26.56 min. From the present study the extract have 
remarkable anti-coagulant activity than the control. Results were 
shown in table 2. 
 
In vitro anti diabetic activity 
There was a dose-dependent increase in percentage inhibitory 
activity against alpha- amylase enzyme. At a concentration of 
0.2 ml of plant extract showed a percentage inhibition 27.8% 
and for 1.0 ml plant extract showed inhibition of 96.3% Results 
were shown in table 3. 
The Alstonia scholaris ethanol extract revealed a significant 
inhibitory action of alpha-glucosidase enzyme. The percentage 
inhibition at 0.2-1.0 ml concentrations of Alstonia scholaris 
extract showed a dose dependent increase in percentage 
inhibition. The percentage inhibition varied from 89.4% - 31.7% 
for highest concentration to the lowest concentration Results 
were shown in table 4. 
 
DISCUSSION  
 
Antithrombotic drugs are pivotal in the prevention and/or 
treatment of thrombotic disorders. Secondary metabolites from 
vegetal origin are a potential source of anticoagulant drugs The 
prevalence of atherosclerosis and coronary artery diseases has 
focused attention on the influence of diet on the cardiovascular 
system. Natural anticoagulant agents that influence platelet 
function and inhibit coagulation process are of potential interest 
for primary prevention of cardiovascular diseases. Previous 
study showed that NSAIDs in small doses for an extended 
period of time inhibit platelet aggregation and thromboxane 
formation17. Anti-coagulant activity of ethanolic extract of 
Alstonia scholaris were carried out. From the present study it is 
proved that the extract have remarkable anti-coagulant activity 
than the control solution.  
Many herbal extracts are used in Ayurveda for the treatment of 
diabetes and have been reported to have antidiabetic activity in 
the inhibition potential towards alpha amylase and glucosidase 
activity. Human bodies possess enzymatic and non- enzymatic 
antioxidative mechanisms which minimize the generation of 
reactive oxygen species, responsible for many degenerative 
diseases including diabetes. Increased concentration of glucose 
in the blood leads to its binding to hemoglobin which may result 
in the formation of the reactive oxygen species. It was proposed 
that inhibition of the activity of such alpha-amylase and alpha-
glucosidase would delay the degradation of carbohydrate, which 
would in turn cause a decrease in the absorption of glucose, as a 
result the reduction of postprandial blood glucose level elevation 
18. In the present study, research has been carried out to evaluate 
the preliminary phytochemical investigation and the potential of 
ethanolic  extract of Alstonia scholaris leaf in inhibiting alpha-
glucosidase and alpha-amylase. The present finding reveals that 
Alstonia scholaris efficiently inhibits both alpha amylase and 
alpha-glucosidase enzymes in vitro in a dose dependent manner. 
The ethanol extract from Alstonia scholaris leaves both showed 
a dose dependent inhibitory effect on alpha-amylase activity 19. 
The antidiabetic action of Alstonia scholaris can also be 
attributed to the intestinal alpha-amylase and alpha- glucosidase 
inhibitory activity. Further studies are required to elucidate 
whether Alstonia scholaris have antidiabetic potential by in vivo 
for validating the traditional claim of the plant.  
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Table 1: Phytochemical analysis of Ethanolic extract of Alsotina scholaris 
 

Name of the Test Results 
Carbohydrates ++ 

Steroids __ 
Alkaloids ++ 

Glycosides ++ 
Tannins ++ 

Flavonoids __ 
Saponins ++ 

Gums __ 
+ = Presence           __ = Absence. 

 
Table 2: Determination of coagulation by using EEAS 

 
Name Amount of plasma 

(ml) 
Amount of plant extract 

(ml) 
Amount of calcium 

chloride (ml) 
Time of coagulation 

Control 0.2ml o.1ml normal saline 0.3ml 70sec 
EEAS 200ug/ml 0.2ml 0.1ml 0.3ml 9.42min 
EEAS 400ug/ml 0.2ml 0.1ml 0.3ml 26.56min 

 
Table 3: in vitro antidiabetic activity by Alpha Amylase method 

 
S.no Concentration of sample(ml) % of inhibition 

1 0.2 26.70 
2 0.4 46.9 
3 0.6 60.12 
4 0.8 85.70 
5 1.0 92.80 

 
Table 4: In vitro antidiabetic activity by Alpha glucosidase method 

 
S.no Concentration of sample(ml) % of inhibition 

1 0.2 30.80 
2 0.4 51.90 
3 0.6 64.20 
4 0.8 74.20 
5 1.0 82.90 

 
 

CONCLUSION 
 
In this present study we evaluated in vitro anti-coagulant, in 
vitro alpha amylase and alpha glucosidase activity of crude 
methanol extract of Alstonia scholaris leaves. The plant showed 
significant inhibition activity, so further the compound isolation, 
purification and characterization which is responsible for 
inhibiting activity, has to be done for the usage of anti-coagulant 
ant antidiabetic agent. 
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