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Abstract:  

   Objective: To investigate the coagulation status among 

Sudanese patients with systemic lupus erythematosus by evaluating 

PT, APTT and fibrinogen level. 

Methods: A total of 30 patients with SLE were included in the 

study …18...patients (60 %) had history of arterial and /or venous 

thrombosis and …12…patients (40 %) did not have such history. 

Platelet poor plasma from 30 healthy controls were examined. 

Prothrombin time (PT), activated partial thromboplastin time (APTT) 

and fibrinogen level were evaluated. 

Result: Fibrinogen levels were significantly higher in patients 

with SLE than controls. The PT in patients with SLE (12.0 +/- 1.1%)    

was not significantly different in comparison with controls (12.1 +/-1.5 

Seconds). Whereas APTT was significantly higher in patients than in 

controls (40.8+/- 5.4seconds).                      

Conclusion: In this study I confirmed the presence of 

disturbances of coagulation process and more common the developing 

of thrombosis rather than bleeding in patient with SLE.  

 

Key words: fibrinogen level, Sudanese patients, Systemic lupus 

erythematosus 
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1. INTRODUCTION 

 

SLE is the most common multisystem connective tissue disease 

it is characterized by a wide variety of clinical features and 

presence of numerous auto-antibodies, circulating immune 

complexes and wide spread immunologically determined tissue 

damage (1, 2).  The cause is believed to be environmental 

trigger which result in a misdirected immune response in 

people who are genetically susceptible(3). 

Hematological abnormalities are common in SLE.  All 

the cellular element of the blood &coagulation pathway can be 

affected in SLE patient. 

The major hematological manifestation of SLE are:  

anemia, Leucopenia, thrombocytopenia and anti phospholipid 

syndrome. 

Antibodies to a number of clotting factors including: 

VIII, IX, XI, XII and XIII have been noted in patient With SLE 

(3,4)  

These antibodies may not cause abnormalities of in vitro 

coagulation test but may cause bleeding. 

Much more common are APL (anti phospholipid Ab) the 

presence of which have been associated with prolongation of 

APTT and increase risk of arterial and venous thrombosis, 

thrombocytopenia and fetal loss (5, 6). 

Antibody to other phospholipid   and to phospholipid 

binding proteins (e.g. anti cardiolipin antibodies) in moderate or 

high level, may also be associated with these clinical 

phenomena. When Apl occur in association with one or more of 

these clinical features in patient with SLE it suggests the 

presence of Aps. 

 

JUSTIFICATION & OBJECTIVES: 

 

General objective: 

To evaluate PT, APTT and fibrinogen level among Sudanese patients 

with SLE.  
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Specific objectives:  

1. To assess PT, APTT and fibrinogen level by using 

coagulometer 

2. To detect the disturbance in coagulation process 

3. To correlate between this parameters and the clinical course 

of the disease 

 

MATERIAL & METHODS:  

 

Study population: 

The study group comprised 30 Sudanese patients with SLE who 

were admitted for routine visit to our immunologic department 

of Omdurman hospital. 

The main characteristic are: 

1. All patients are female 

2. The age (21 -45) years 

3. Duration of the disease (3-5) years  

None of the patients were receiving oral anticoagulants at the 

time of entry study. 

The control group consisted of 30 age and sex –matched 

healthy Sudanese blood donor. 

(18) Of the patients (60%) had history of thrombosis 

(deep venous thrombosis, pulmonary embolism and arterial 

thrombosis. 

  (2) Of the patients (7%) had a history of bleeding. 

(10) Of the patients (33%) had history of recurrent 

mischarge. 

All subjects gave informed consent before entering the 

study. 

 

Laboratory testing: 

All samples were coded and each specific test was performed in 

the same laboratory throughout the study. 

Each session of laboratory tests included either study 

controls or laboratory control represented by pooled plasma. 
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Plasma Samples: 

In all patients, blood samples were obtained using vacuum 

tubes containing 0.015ml buffered sodium citrate solution 

.plasma samples were obtained by centrifugation at 2000 g for 

15 min. 

*PT, APTT and fibrinogen were performed on the Bio base  clot 

detection system (Asspanian Diagnostic Instrument ). 

 

PT: 

Evaluated by using uniplastin R (Tulip diagnostics (P) LTD) is 

anoval, highly sensitive liquid calcified thromboplastin reagent 

which derived from rabbit brain. 

*Normal Range:   (11 - 15) seconds 

 

APTT: 

Evaluated by using liquicelin-E (Tulip diagnostics (P) LTD) is a 

liquid ready to use activated cephaloplastin reagent which is 

phospholipid prepration derived from rabbit brain with allagic 

acid as activator. 

*Normal Range:  (22 – 35) seconds  

 

Fibrinogen level:  

The evaluation of fibrinogen level was performed with Multi 

fibrin*U kits(Siemens Health care Diagnostics ) which permits 

a quantitative determination of fibrinogen level in plasma by 

using the modification of the clauses method . 

*Normal Range:  1.8 – 3.5 g/l      

   

Statistical analysis: 

Statistical analysis was performed using Statistical package for 

social science (SPSS) software. Evaluation of patient’s data was 

performed using the T- test. Result with P value less than 0.05 

were considered statistically significant. 
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RESULTS: 

 

The PT in patient with SLE (   12.0   +/- 1.1  % ) Seconds was 

not significantly different in comparison with controls (12.1      

+/-  1.5   % )Seconds  (P :  0.00) whereas APTT was significantly 

higher in patients than in controls ( 40.8 +/-5.4seconds) (30  +/-  

4.2%seconds ), (P: 0.00 ). 

Level of fibrinogen was significantly higher in patients 

than in controls (patients (6.0 +/-0.7 g/l), controls (2.9 +/- 0.4 g/l) 

(P: 0.00). 
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DISCUSSION: 

 

Systemic lupus erythematosus (SLE) is an autoimmune disease 

of unknown etiology that involves multiple organ systems. 

Arterial and venous thromboembolism is a well known clinical 

entity in SLE, with prevalence10% .This prevalence may even 

exceed 50% in high-risk patients (1, 2). 

Coagulation disturbance is common manifestation in 

patient with SLE and these disturbance either 

hypercoagulability which clinically lead to thrombosis or 

hypocoagulability which clinically lead to bleeding that may 

cause severe life threating(7). 

The identification of these risk factor clinically use full 

to predict the occurrence of thrombosis and bleeding (7). 

In this study I was examined the presence of 

disturbance in coagulation process in patient with SLE with or 

without a history of bleeding or thrombosis. 

I documented increased level of fibrinogen which is a 

marker of hypercoagulability. Patients (6.0+/- 0.4 g/l ), control 

(2.9 +/- 0.4 g/l )  ( P  : 0.00) .  

Also I found prolongation of APTT which more common 

associated with anti phospholipid antibodies. 

Patients (40.8+/- 5.4 seconds), controls (30+/- 4.2 % 

seconds) ( P : 0.00  ). 

The PT is not significantly increase in comparison with 

control.  

Patients (12 +/- 1.1 %) seconds. Control (12.1 +/- 1.5 %) 

seconds. (P: 0.000). 

  This finding agreement with other previous study that 

obtained by a group of researcher  (Anotetonella et all)  

In American College of Rheumatology studied the 

thrombotic tendency in57 patient with SLE and also other 

previous study done by (Nahid et al) in Saudi Arabia, Studied 

the coagulation abnormalities in SLE patient.              
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So patient with SLE require good follow up for potential 

coagulation disturbances to avoid the risk factors of these 

disturbances complication. 

 

CONCLUSIONS 

 

This study confirm the presence of coagulation disturbance in 

patient with SLE by Assessing PT, APTT and fibrinogen level 

which more commonly developing of thrombosis, this hyper 

coagulability state associated with the presence of APL which is 

one of major factor responsible for thrombosis in patient with 

SLE , the risk of developing a thrombotic event in APL positive 

patients is likely to be enhanced by the presence of certain 

procoagulant alteration (7 ). 
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ABSTRACT 

 

The haemostatic potential of alcoholic extracts of Azadirachta indica bark has been evaluated systematically. 

An attempt has been made to elucidate the modes of action of the cold and hot alcoholic extracts, using platelet 

aggregation test, prothrombin time test, activated partial thromboplastin time test and whole blood clotting for a 

range of concentrations. HPTLC fingerprint of alcoholic bark extract has been obtained as a quality control 

parameter. Presence of tannins and saponins in the extract of bark has been confirmed by HPTLC profiling.  

These metabolites are known to help in clot formation. The study indicates that alcoholic bark extract of 

Azadirachta indica can be used effectively as an excellent topical haemostatic agent. 

 

Key words: Azadirachta indica, topical haemostatic agent, HPTLC fingerprint, HPTLC profile for tannins, 

saponins 

 

 

INTRODUCTION 
 

Azadirachta indica belongs to the family 

Meliaceae. It is an evergreen, medium sized tree. 

Bark of this tree is usually dark grey externally and 

reddish inside [1]. It is often used as antibacterial, 

anti-inflammatory, wound healer, antiulcer, 

immunostimulant, analgesic and antitumor agent in 

the folk medicine [2]. 

 

Loss of blood in humans can be due to injury, 

surgical bleeding, pathological conditions or 

genetic disorders related to blood coagulation. It is 

one of the leading causes of death worldwide [3]. 

The methods used to stem severe bleeding include 

blood transfusion, surgery, angiographic 

embolization and use of haemostatic agents. There 

are several topical haemostatic products available 

which include haemostatic gauze, matrix proteins, 

fibrin polymer, thrombin, ε-aminocaproic acid, 

feracrilum, aprotinin, human recombinant factor 

VIIa, to name a few [4, 5]. These agents differ in 

their modes of action and cost per application. 

However, they might give rise to certain 

complications such as allergic reactions or 

thromboembolism and the risk of contracting 

bovine spongiform encephalitis or hepatitis [6]. 

Therefore there is always a need for a new, 

effective as well as economical haemostatic agent.  

The ethnobotanical literature inquiry is a cost-

effective means of locating new and useful plant 

compounds. Many important drugs from 

indigenous medicine practised by people 

throughout the world have been brought to use in 

the modern medicine through their scientific 

investigation. Several plants have been recorded to 

have medicinal properties, many of them are yet to 

be validated.  The present paper focuses on the 

haemostatic potential of bark of Azadirachta 

indica, which is widely used in traditional medicine 

for other indications [2]. Bark is an excellent 

renewable source of secondary metabolites which 

often function as useful resources of plant based 

medicines [7]. The secondary metabolites tannins 

and saponins, are reported as effective contributors 

to the haemostatic activity [8, 9]. In the present 

study, HPTLC analysis has confirmed the presence 

of both these metabolites in the alcoholic bark 

extract of the bark of Azadirachta indica. 

 

MATERIALS AND METHOD  

 

Collection and Identification of plant material: 

The bark of Azadirachta indica was collected in the 

village of Padghavali, district Raigad, Maharashtra, 

India. The bark was identified and deposited as a 

voucher specimen in the Department of Biological 

Sciences, Ramniranjan Jhunjhunwala College, 

Ghatkopar, Mumbai, India. 

 

Preparation of Extract: The bark of the plant was 

shade dried for 8 days and crushed into a coarse 
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powder using electrical grinder. Cold and hot 

extraction of the coarse powder was carried out 

using alcohol.  For the cold extract, 30 g coarse 

bark power was soaked in 350 ml alcohol for 72 

hours. Hot extraction was carried out for 8 hours, 

using soxhlet apparatus [10]. Filtered extracts were 

dried using rota evaporator. The alcohol free 

powder was used for efficacy studies. 

 

Phytochemical evaluation: The secondary 

metabolites are the compounds responsible for the 

medicinal properties of plants [11].  During the 

present investigation, the alcoholic bark extracts of 

Azadirachta indica were screened for presence of 

carbohydrates, alkaloids, tannins, saponins, gums 

and resins using protocol described by Kokate [12]. 

Total phenols in the alcoholic bark extracts of 

Azadirachta indica were determined using Folin- 

Ciocalteau method [13]. A calibration curve for 

gallic acid ( μg/ ml) was prepared.  The equation y 

= 0.0031x with regression R2 = 0.9964 

was used to calculate the concentration of total 

phenols present the cold and hot bark extracts, in 

terms of gallic acid equivalent. 

 

High Performance Thin layer Chromatography 

(HPTLC): Chromatographic fingerprint was 

obtained for the methanolic bark extract of 

Azadirachta indica using CAMAG HPTLC 

(Switzerland) comprising of Linomat IV Spotter, 

Scanner II, CAMAG CATS 3 software. HPTLC 

was also used to confirm the presence of saponins 

and tannins in the alcoholic bark extract of 

Azadirachta indica. 20 μl of sample was applied 

with CAMAG Limnomat IV Spotter on HPTLC 

plate of Silica gel 60 F254. Toluene: Ethyl acetate: 

Formic acid (3:7:0.8) and Chloroform: Acetic acid: 

Methanol: Water (6.4:3.2:1.2:0.8) were used as 

mobile phase for tannins and saponins respectively 

[14, 15]. 10% alcoholic FeCl3 was used as 

derivatising agent for tannins and acid anhydride, 

for saponins. The plates were visualised under UV 

254 nm, visible 550 nm and fluorescence 366 nm. 

 

Collection of Blood: The blood was collected from 

volunteers with their due consent, by a clean 

venipuncture using a plastic disposable syringe 

with 20 SWS needle. Adequate precautions were 

taken before collecting blood. Freshly collected 

blood was transferred to plastic vials containing 

3.2% tri-sodium citrate. 

 

Preparation of PPP and PRP: Platelet poor 

normal plasma (PPP) and platelet rich normal 

plasma (PRP) was obtained by differential 

centrifugation of fresh citrated blood collected from 

volunteers. To obtain PPP the citrated fresh blood 

was centrifuged at 1500g for 15 minutes. Platelet 

rich normal plasma was obtained by centrifuging 

citrated blood of volunteers at 150-200 g for 15 

minutes. The plasma samples were removed and 

transferred to tubes. The average platelet count was 

more than 400,000 for PRP and less than 1000 for 

PPP [16]. 

 

Determination of Clotting Time: Method 

described by Lee- White was used to determine the 

clotting time [17]. Cold and hot extracts of bark of 

Azadirachta indica at 10 mg/ml, 50 mg/ml, 100 

mg/ml and 250 mg/ml of saline were used. 0.2ml of 

extract was mixed with 0.2 ml of whole blood in a 

test tube and swirled gently. The temperature was 

maintained at 37oC in a water bath. The time 

required for clot formation was noted. Control tube 

contained 0.2 ml of blood and 0.2 ml of saline. The 

process was monitored for 15 minutes. If the blood 

did not coagulate within 15 minutes the extract was 

considered ineffective and was discarded.  

 

Platelet Aggregation Test (PAT): The test was 

carried out using Tulip Diagnostics kit following 

recommended protocol. Briefly, the standard 

solution contained, adenosine diphosphate sodium 

(ADP) salt at the concentration of 200 μg/ml with 

0.2 ml of PRP. Test solution contained 0.2 ml of 

extract at concentrations ranging from 10 mg/ml to 

250 mg/ml saline with 0.2 ml of PRP. All the tests 

were carried out at 37oC in a water bath. Control 

tube contained 0.2 ml saline with 0.2 ml of PRP. 

Time required to form coagulum was noted. 

 

Prothrombin Time (PT) Test: PT measures the 

activity of extrinsic pathway of coagulation. It is 

performed by using PPP. Liquiplastin, which is a 

calcium thromboplastin reagent (Tulip Diagnostics 

Pvt. Lt., Goa), was used as standard. 0.2 ml of 

liquiplastin was added to 0.2 ml of PPP for 

standard reaction. To 0.2 ml of PPP, 0.2 ml of test 

extract at concentration of 10 mg/ml, 50 mg/ml, 

100 mg/ml and 250 mg/ml of saline was added. 

The procedure was carried out at 37oC using a 

water bath. Control tube contained 0.2 ml PPP and 

0.2 ml of saline. Coagulation time was recorded. 

 

Activated Partial Thromboplastin Time (APPT) 

Test: APPT is associated with intrinsic pathway of 

clotting. The term ‘partial’ means phospholipid is 

present without tissue factor. Liquicelin E, an 

activated cephaloplastin reagent and CaCl2 was 

procured from Tulip Diagnostics. Liquicelin E was 

used as a standard. To a tube containing 0.2 ml of 

PPP, 0.2 ml of extract at concentrations indicated 

above, was added and the tubes were kept in water 

bath at 37oC for 3 minutes. Pre-warmed 0.2 ml 

CaCl2 solution was added to these tubes forcefully 

and placed in water bath at 37oC. Control tube 

contained 0.2 ml PPP and 0.2 ml of saline. Time 
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required to gel plasma was noted. Each reaction 

was carried out in triplicates. 

 

RESULTS 
 

The results of the general qualitative 

phytochemical tests are presented in Table 1. The 

hot and the cold extracts of Azadirachta indica 

have been denoted by AIH and AIC, respectively. 

The total phenol content of the cold and hot bark 

extract was found to be 4.83 mg/ml and 5.48 

mg/ml, respectively. The HPTLC fingerprint of 

methanolic bark extract of Azadirachta indica 

yielded 12 peaks as seen in Fig. 1. The maximum 

Rf and area under curve for the peaks are listed in 

Table 2. The HPTLC analysis of bark tannins after 

derivatisation with 10% FeCl3 showed presence of 

two blue colour bands which confirmed the 

presence of tannins. Fig. 2 represents the HPTLC 

plates before and after derivatisation and the 

corresponding HPTLC profile. The details of the 

maximum Rf and area under curve can be found in 

Table 3.  HPTLC profile for saponins and the 

corresponding HPTLC plates before and after 

derivatisation have been shown in Fig. 3. The 

presence of two violet colour bands ascertain 

existence of saponins in methanolic bark extract of 

Azadirachta indica. Details of maximum Rf and 

area under the curve for which are presented in 

Table 4. 

 

The complete haemostatic profile of cold (AIC) 

and hot (AIH) alcoholic bark extract of 

Azadirachta indica is presented in Table 5.  It was 

observed that AIC and AIH exhibited excellent 

haemostatic activity by formation of a solid clot. 

The extracts showed concentration dependant 

activity. The optimum activity was at 250 mg/ml 

with clotting time 14.32 s and 17.32 s for AIC and 

AIH respectively. Prothrombin Time was almost 

instantaneous for both the extracts at 250 mg/ml.  

Both the extracts formed solid clot almost 

instantaneously for APPT as well as for PAT. 

However, AIC and AIH extract at 10 mg/ml did not 

exhibit activity with PRP.  

 

DISCUSSION 
 

The haemostatic system comprises of platelet 

aggregation, coagulation and fibrinolysis which are 

termed as primary, secondary and tertiary 

haemostasis [18]. However the pathological 

changes brought by trauma lead to breakdown of 

this system. This may result in severe blood loss, 

which may be fatal.   

 

A topical haemostatic agent imitates or bypasses 

specific steps in coagulation cascade. Topical 

haemostatic agents of herbal origin, despite of 

being effective, have not been explored 

extensively. Though, Ankaferd Blood Stopper, a 

traditional Turkish preparation has been 

successfully used to stop the bleeding [19]. 

 

In the present study, Azadirachta indica bark 

extracts were evaluated for their haemostatic 

efficacy using whole blood, platelet rich (PRP) and 

platelet poor (PPP) plasmas [17].  These fractions 

were subjected to whole blood clotting, 

prothrombin time test, activated prothrombin test 

and platelet aggregation test (see Table 5). It was 

observed that Azadirachta indica bark extracts at 

the concentration of 250 mg/ml exhibited excellent 

haemostatic efficacy by forming instantaneous 

clots in all the systems, thereby indicating that the 

extracts not only affected intrinsic and extrinsic 

pathways of coagulation but also platelet 

aggregation effectively.  

 

The biological activity of plants is attributed to the 

secondary metabolites. These secondary 

metabolites confer various properties like anti-

microbial, analgesic, anti-inflammatory on the 

plant [20]. The concentration of secondary 

metabolites varies from one plant to another as well 

as in different parts of the same plant. Bark is 

known to be rich in secondary metabolites. In the 

present study, general phytochemical tests 

confirmed the presence of several secondary 

metabolites in the hot and cold alcoholic bark 

extracts of Azadirachta indica (see Table 1). The 

differential total phenol content found in AIC and 

AIH did not alter the extent of haemostatic efficacy 

of the two extracts. 

 

Further, chromatographic fingerprint, unique to the 

bark of Azadirachta indica, was obtained by 

HPTLC technique and has been used in quality 

control of the bark as a drug.  Presence of tannins 

and saponins as seen in the HPTLC profile can be 

major contributory factors in the haemostatic 

property of the extract. Many researchers have 

explored the extracts of different plant components 

as haemostatic agents [21].  Gao et. al. have 

attributed the initiation of mechanism of clotting to 

saponins influencing platelet aggregation. Tannins 

are known to precipitate plasma proteins there by 

initiating or adding to the mechanism of clot 

formation. These results differ from those obtained 

for the extracts of bark of Garuga pinnata Roxb., 

where the extract induced coagulation exclusively 

through protein precipitation reaction without 

affecting intrinsic or extrinsic pathways [17].  

 

CONCLUSIONS 

 

The alcoholic extract of the bark of Azadirachta 

indica influences all the four reactions, namely, 
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whole blood clotting, PT, APTT and PAT, leading 

to clot formation. The time of clotting reaction is 

significantly low when the drug is applied at 250 

mg/ml concentration, and hence these extracts can 

be effectively used to stop traumatic surface 

bleeding. The bark is an inexpensive renewable 

resource, thus the anti-haemorrhagic preparation 

made using the bark will become useful drug to 

treat bleeding wounds in rural as well as urban 

settings. 
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Table 1. General Qualitative Phytochemical Tests 

Sr. No. Constituent Test 
Inference 

AIH AIC 

1 

 

 

 

 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

Alkaloids 

 

 

 

 

 

Gums 

 

Phenols 

 

Tannins 

 

Starch 

 

Flavones 

 

Carotenoids 

 

Proteins 

Dragendroff 

 

Wagner 

 

Hager 

 

Lead Acetate 

 

FeCl3 

 

Gelatin 

 

Iodine water 

 

Dilute H2SO4 

 

Antimony Trichloride 

 

Ninhydrin 

+ 

 

- 

 

- 

 

+ 

 

+ 

 

+ 

 

- 

 

+ 

 

+ 

 

- 

+ 

 

- 

 

- 

 

+ 

 

+ 

 

+ 

 

- 

 

+ 

 

+ 

 

- 

The above table indicates that alkaloids, gums, phenols, tannins, flavones and carotenoids are present in cold as 

well as hot bark extracts of Azadirachta indica.  

‘+’ indicates presence of a phytoconstituent 

‘-’ indicates absence of a phytoconstituent 

 

Table 2. Chromatographic fingerprint of Azadirachta indica bark.  

Peak Maximum Rf % Area Peak Maximum Rf % Area 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

0.08 

 

0.17 

 

0.28 

 

0.33 

 

0.38 

 

0.41 

2.69 

 

1.16 

 

2.01 

 

6.51 

 

5.36 

 

4.08 

7 

 

8 

 

9 

 

10 

 

11 

 

12 

0.50 

 

0.56 

 

0.62 

 

0.70 

 

0.77 

 

0.84 

18.12 

 

13.14 

 

19.81 

 

20.32 

 

3.31 

 

3.21 
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Table 3. Maximum Rf values and areas under curves for Azadirachta indica bark tannins. 

Peak Maximum Rf % Area 

1 

2 

0.47 

0.56 

55.49 

44.51 

 

Table 4. Maximum Rf values and areas under curves for Azadirachta indica bark saponins at 540 nm. 

Peak Maximum Rf % Area 

1 

2 

0.72 

0.83 

79.21 

20.79 

 

Table 5. Haemostatic evaluation of Azadirachta indica alcoholic bark extracts. Concentration is reported 

in mg/ml and time is expressed in seconds. 

Note: All the values in the table are average of three readings. The error bars indicated above are standard 

deviations. 

 

 

 

 

 

 

 

 

 

 

 

Conc. 

Time required for Clot formation (seconds) 

Whole Blood PT APTT PAT 

AIC AIH AIC AIH AIC AIH AIC AIH 

10 

 

 

50 

 

 

100 

 

 

250 

901 ± 6 

 

 

663 ± 9 

 

 

405 ± 4 

 

 

14.32 ± 

0.02 

1213 ± 1 

 

 

682 ± 2 

 

 

463 ± 2 

 

 

17.32 ± 

0.11 

> 900 

 

 

20.00 ± 

0.05 

 

1.43 ± 

0.02 

 

< 1 

> 900 

 

 

30.3 ± 

0.2 

 

3.06 ± 

0.05 

 

< 1 

14.16 ± 

0.14 

 

10.0 ± 

0.2 

 

2.13 ± 

0.15 

 

2.2 ± 0.2 

15.2 ± 

0.2 

 

7.4 ± 0.4 

 

3.03 ± 

0.05 

 

2.0 ± 0.1 

11.26 ± 

0.25 

 

5.16 ± 

0.15 

 

3.13 ± 

0.11 

 

< 1 

10.0 ± 

0.1 

 

5.03 ± 

0.05 

 

3.16 ± 

0.15 

 

< 1 

Control > 900 > 900 > 900 > 900 

Standard  
Liquiplastin 

15.08 ± 0.07 

Liquicelin-E 

13.85 ± 0.06 

ADP 

20.28 ± 0.02 
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Fig 1.  HPTLC fingerprint of methanolic bark extract of Azadirachta indica visualised at 360nm. 

 

 

 

 
Fig 2. HPTLC profile of bark tannins of Azadirachta indica. The plate before derivatisation and after 

derivatisation. 
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Fig. 3. HPTLC profile of saponins of Azadirachta indica bark. The plate before derivatisation and after 

derivatisation. 
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ABSTRACT 

An attempt has been made to isolate an anticoagulant compound from the piper betel leaves. In vitro coagulation assays such as activated partial 
thromboplastin time (APTT), prothrombin(PT) and the studies performed on healthy volunteer blood samples which are mixed with different 
concentrations of extract (10-1280µg/ml). The results showed that the plasma sample mixed with the plant extract showed the marked prolong in 
anticoagulation assays. The anticoagulant activity of the compound was assayed by the activated partial thromboplastin time (APTT), prothrombin 
time (PT), and these assays were compared with the anticoagulant heparin. Therefore, the isolated compound showed its action on the intrinsic and 
as well as extrinsic pathways of the blood coagulation systems.  

Keywords: PT, APTT, Thromboembolism. 

 

INTRODUCTION 

The increasing in the incidence of deep venous thrombosis and its 
closely related pulmonary embolism during the post-operative and 
post traumatic management of the patients has lead the 
investigators to examine the aetiology and prevention of the 
procedure. It was estimated that 2 to 4 individual out of 1000 
require anticoagulant therapy every year for the symptomatic deep 
vein thrombosis and pulmonary embolism1. The blood coagulation 
has been considered as the development of venous thrombosis also 
known as hypercoagulable state which significantly leads to 
thrombogenic process2. This leads the conclusion that the patient 
with Acquired or congenital antithrombin deficiency has increasing 
incidences of venous thrombo-embolism3. The administration of 
anticoagulant reduces thrombosis in post-operative or post 
traumatic patients as it prevents the formation of thrombus or 
embolus 4,5. Other main cause of thrombosis is vessel wall damage 
due to atherosclerotic lesions. Thus thrombosis of acute 
atherosclerosis likely contributes to the evolution of atherosclerotic 
lesions6.  

From more than 50years heparin a sulphated polysaccharide is the 
only the anticoagulant used for the thromboembolic processes7a 
part from this activity this compound is employed during 
extracorporeal circulation, such as major vascular surgery and 
haemodialysis. Its potentiality is achieved through the major plasma 
protein inhibiting coagulation enzymes i.e. thrombin and factor Xa 
or Stuart power factor. As per the natural therapeutic agent heparin 
will be followed by insulin8. 

The most of the leading deaths were of disorders in cardiovascular 
system. Cardiovascular diseases remain the cause of mortality and 
morbidity, especially in the developed world. But even in developing 
countries the incidence of cardiovascular diseases is still increasing6. 
Heparin has been used from years as an commercial anticoagulant 
and recently it was found that there were side effects of heparin 
such as development of thrombocytopenia, hemorrhagic effect, 
ineffectiveness in congenital or acquired antithrombin deficiencies, 
incapacity to inhibit thrombin bound to fibrin and availability of 
anticoagulants in low concentrations has been arisen the demand for 
safer anticoagulant theraphy9. 

Blood coagulation pathways were divided into two types one is of 
intrinsic pathway and extrinsic pathway. Anticoagulation is mainly 
due to the coagulation serine proteases, thrombin and factor Xa by 
the activity of serine protease inhibitor antithrombin III10

So in the present study we undertook a systematic analysis of the 
anticoagulant activity and we made an attempt to test the plant 
extract of Piper betle and its compound in the routine coagulation 

assays. Nature is the best combinatorial chemist and till now natural 
compounds were discovered from medicinal plants

. 

13. This study 
provided useful insights into the modulation actions of the new 
anticoagulants. Anticoagulant activity in the piper betle plant was 
not studied and till now there were no reports of the anticoagulant 
activity of the piper betle.  

MATERIALS AND METHODS 

Healthy matured green leaves of piper betel were collected fresh 
from its natural habitat. Young shoots and stems were not included 
in the sampling.  

Preparation of Chloroform extract 

Fresh leaves of P.betel (1kg) were washed under running tap water 
and shade dried for 2days and the leaves were powdered. Ten grams 
of the powder was subjected to soxhlet apparatus by using a150ml 
of chloroform as a solvent for 2days.The plant extracts were filtered 
through what man No.1 filter paper into vials and stored at 40C for 
further use.  

Salivary stimulant extraction 

Leaves of piper betel were washed under tap water, air dried and 
shade dried for 3 days and they were pulverized to powder. 
Approximately 10g of the powdered leaves were extracted with one 
litre of salivary stimulant for 5hours at 100oC under reflux. The hot 
liquid extract was cooled to the room temperature i.e 25oC prior to 
filtration in a glass-sintered vacuum filter using what man grade no 
1 filter papers to remove the plant debris. The filtrate was then 
concentrated to dryness in vacuo in a rotary evaporator, later it is 
freeze-dried and stored at -20oC until further use. 

Extraction of Hydroxychavicol by Column chromatography and 
Thin layer Chromatography 

 

The chloroform extract and the salivary stimulant extract was 
passed through the column chromatography to separate the 
compound present in it by using the 1% of methanol in chloroform 
as eluting solvent and the samples collected at different time 
intervals were subjected to the thin layer chromatography. The thin 
layer chromatography showed the detection of hydroxychavicol 
from the chloroform and salivary stimulant extract of piper betel 
leaves by using methanol and chloroform 1:19 ratio mobile phase 
and spraying Folin ciocalteu (Phenol) reagent over the silica gel 
plate for the detection of hydroxychavicol. The fractions containing 
the pure hydroxychavicol were pooled and the desire compound 
was crystallized from benzene petroleum ether. And the purity of 
the hydroxychavicol was estimated by the HPLC and found 98% 
pure. 
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Fig. 1: HPLC studies exhibiting 99.99% purity 

As the chloroform extract was not able to mix with the plasma only 
the salivary stimulant extract was used to detect the anticoagulation 
activity. 

Blood sample collection 

Blood samples were drawn from healthy volunteer donors (n=25) 
both genders age between 18- 50 years old after screening the forms 
for the family history of cardiovascular diseases and other 
coagulopathies. Blood samples of short listed donors were subjected 
to routine haematological parameters to exclude the others having 
abnormal results. 

Blood samples were drawn via vein puncture at anticubital fossa of 
fore arm of donors (n=10). Blood sample mixed with the tri sodium 
citrate (0.109 M) in ratio 9:1. Later samples were mixed properly 
and subjected to centrifuge at 2000g for 30min at room temperature 
(25oC) to obtain platelet poor plasma and plasma was separated 
from cellular components and stored at -20oC 

Assay of anticoagulant activity 

until use. 

Activated partial thromboplastin time (APTT), prothrombin time 
(PT) clotting assays were performed using normal human plasma. 
The clotting times were recorded in a coagulometer (coag 2 
2chambers coagulometer). Three separate assays measuring APTT, 
PT were carried out to investigate at which stage blood clotting 
pathways were inhibited. The anticoagulant activity was expressed 
as clotting time or IU/mg using a parallel standard curve based on 
the Heparin Standard (193 IU/mg). 

Determination of prothrombin time 

Determination of prothrombin time (PT) was done using Uniplastin 
reagent (Tulip, India) containing ready to use liquid calcified 
thromboplastin reagent derived from rabbit rain. Thromboplastin in 
presence of calcium activates the extrinsic pathway of human blood 
coagulation mechanism. When uniplastin reagent is added to normal 
citrated plasma, the clotting mechanism is initiated, forming a solid 
gel clot within a specified period of time. The time required for clot 
formation would be prolonged if there is acquired or congenital 
deficiency of factors/factor activity in the extrinsic pathway of the 
coagulation mechanism or reduction in the activity of vitamin K 
dependent clotting factors during oral anticoagulant therapy. 

Aspirate the reagent vial enough reagent for immediate testing 
requirements in a thoroughly clean and dry reaction cuvette. Pre 
warm the reagent and bring to 37oC before use in test procedure 
(5-10min may be required depending on the reagent volume to 
attain 37oC before testing).100ul of plasma should be placed in the 
reaction cuvette at 37o

Determination of Activated partial thromboplastin time 

C for 3-5min. To the cuvette forcibly add 
200ul of uniplastin reagent and automatically the coagulometer 
will read the clot formation begins with in seconds. Each test is 
repeated 3 times and the mean value is recorded. All experiments 
were carried out threefold, using Coag 2, 2chambers coagulometer 
(Helena, Japan) 

Liquicelin-E reagent (Tulip diagnostics, India)is a liquid ready to use 
activated cephaloplastin reagent for the determination of Activated 
Partial Thromboplastin Time. It is a phospholipids preparation 
derived from rabbit brain with ellagic acid as an activator. 
Cephaloplastin activates the coagulation factors of the intrinsic 
pathway of the coagulation mechanism in the presence of calcium 
ions. APTT is prolonged by a deficiency of one ore more of these 
clotting factors of the intrinsic pathway and in the presence of 
coagulation inhibitors like heparin. Reagent liquicelin-E and Calcium 
chloride solution should be brought to 37oC. Add 100ul of test 
plasma and liquicelin-E. Shake briefly to mix the reagent and plasma 
and incubate it at 37o

RESULTS 

C for 3 to 5min. Following incubation add 
forcibly 0.1ml of prewarmed calcium chloride in to the plasma and 
liquicelin-E mixture simultaneously stop watch will start in 
coagulometer. Repeat the test for 3times average test values from 
the mean were recorded. 

The in vitro anticoagulant activity of Piper betle compound was 
obtained by the column chromatography was studied. It has been 
found that the phenolic compound present in the piper betle was 
responsible for the anticoagulant activity. Blood coagulation system 
consists of the intrinsic and extrinsic pathways, where the series of 
the factors plays a vital role in the mechanism. Anticoagulants 
inactivate or restrict the activity of factors that affect either one or 
both the pathways. APTT is a measure of intrinsic pathways 
depending clotting time and PT is the extrinsic pathways depending 
clotting time. The FT fibrinogen time revealed the fibrin clot forming 
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time. The anticoagulant activity of the compound was measured by 
activated partial throboplastin time test (APTT) prothrombin time 
test (PT) and fibrinogen time (FT). The human plasma from the 
healthy donors was used as reservoir of coagulation cascade 
enzymes.  

Extraction and screening of Piper betel leaf extract for 
anticoagulant activities 

Salivary stimulant was employed to extract the fresh leaves of Piper 
betel in this study as the chloroform extract was hard to mix with 
the plasma samples. The blood coagulation assays routinely used in 
screening procedures consisted of APTT, PT. 

In reference to Table 1, all three coagulation parameters were 
significantly prolonged in plasma with salivary stimulant extract 
compared to the normal control plasma. The APTT and PT 
measurements were 380.1 s and 121.6 s, respectively in comparison 
to the control plasma of 35.2s and 13.1s. 

 

Table 1: Results of Activated partial thromboplatin time and 
prothrombin time 

Concentrations APTT PT 
Control 35.2 13.1 
1280 µg/ml 380.1 121.6 
640 µg/ml 240.2 94.1 
320 µg/ml 193.5 74.2 
160 µg/ml 149.2 57.9 
80 µg/ml 100.2 19.4 
40 µg/ml 73.2 14.7 
20 µg/ml 54.5 13.3 
10 µg/ml 46.2 13.2 
 

Extract was measured in different concentrations in order to 
evaluate the biological activity of the compound. The compound 
showed the complete inhibition of plasma clot formation in vitro 
experiments i.e. in aPTT as well as in PT tests.  

 

Fig. 3: Activated partial thromboplastin time studies of hydroxychavicol with different concentrations 

 

 

Fig. 4: Prothrombin Time studies of hyodroxychavicol with different concentrations 
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DISCUSSION 

It is known that the hydroxychavicol has antibacterial activity12. The 
above test indicates that the piper betel extract posses the 
anticoagulant activity. Blood clotting is a complex procedure which 
involved numerous factors in the plasma and tissues. Both the 
intrinsic and extrinsic pathways play a vital role. Inhibitors of the 
blood coagulation affect any factors in the blood. The both PT and 
APTT test were used to distinguish the effects of test agent between 
the extrinsic and intrinsic pathways11

1. Nordströn M, Lindblad B, Bergquist D, et al. A prospective study 
of the incidence of deep-vein thrombosis within a defined 
urban population. J Int Med; 1992, 232:155–160. 

. The above result shows the 
presence of the anticoagulant agent in the piper betel plant. While 
examining the PT and APTT test the anticoagulant indicates that it 
affects both the tests in vitro. At this stage there is no indication of 
the anticoagulant where it was acting exactly since it affected the PT 
and APTT in similar manner cases. 

CONCLUSION 

Plants belong to Piperaceae families are known to use in folk 
medicine in India. These plants are also known to be rich in phenols. 
The aim of the present work was to obtain heparin like compound. 
Our work was directed for the isolation of the compound from the 
piper betel by the salivary stimulant. But the anticoagulant activity 
was not reported earlier except of other plants. The low costs of 
manufacturing of plant medicines were having a very good 
advantage of usage the plant materials.  
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ABSTRACT 
Comparative profile studies on the Activated Partial Thromboplastin Time (APTT) and the Prothrombin 
Time (PT) of Naja naja (Indian cobra), Vipera russelli (Indian Russell’s viper) Echis carinatus (Indian 
saw scaled viper) proving their superior Procoagulant efficacy than the normal platelet poor plasma.  
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INTRODUCTION 
Demonstrative methods for the measurement of blood coagulation time conventionally employed, include 
those measuring the Activated APTT, PT and fibrinogen levels. Alternatively, a thrombotic event may 
also be confirmed by measuring the levels of soluble fibrin or fibrin degradation products in 
circulation1.The venoms of several species of snakes contain enzymes that convert the Zymogen 
Prothrombin into the enzyme thrombin and /or its catalytically active precursor meizothrombin. Both the 
activated products convert fibrinogen into fibrin,  thereby resulting in  plasma coagulation2.Activated 
partial Thromboplastin time’s (APTT) normal range is approximately 25-35 seconds, the time taken by 
citrated platelet poor plasma to clot in the presence of optimum concentration of contact activator, 
phospholipid (platelet substitute /partial Thromboplastin) and calcium. It screens for all coagulation 
factors deficiencies; except for factor VII.3 The Activated Partial Thromboplastin (APTT) tests the 
integrity of the intrinsic and the final coagulation pathways. Thromboplastin is a tissue extract containing 
tissue factor and a phospholipid. As the test uses only the phospholipid part as a substitute for the platelet 
membrane in activating factor XII, it is known as partial Thromboplastin. Deficiency of factors XII, XI, 
IX, VII, High molecular weight kininogen (HMWK) or kallikerin will prolong the APTT to accelerate the 
PTT reaction. An activator (Celite-diatomaceous earth, Kaolin) is added and hence the term Activated4. 
An abnormal APTT is associated with quantitative or qualitative deficiencies in factor XII, XI, IX, VIII, 
and V or X5.  Abnormal APTT values are obtained in the following conditions like i) Factor deficiencies, 
which may be corrected by the addition of normal plasma. ii) Presence of inhibitors like heparin, lupus 
anticoagulant (LA), specific factor inhibitors, fibrinogen degraded products (FDP), which cannot be 
corrected by normal plasma addition. 
 Prothrombin time (PT); The Prothrombin time (PT) measures the integrity of the extrinsic 
pathway and the common coagulation pathway. Deficiencies of factor VII or vitamin K and warfarin 
therapy cause an elevation in the PT .Inactivation of factor II by large doses of heparin also prolong the 
PT. PT measures the time taken by citrated platelet poor plasma to clot in presence of optimum 
concentration of tissue Thromboplastin and calcium.  The results are expressed as PR Prothrombin ratio 
(Patients/control). PR greater than 1.2 is considered as abnormal. It is very important that in the event of 
an injury or accident or a blood disorder, blood  has to clot in particular time range (The normal clotting 
time for a healthy individual weighing 70kgs is (5-15minutes ) and therefore, if the clotting time is 
prolonged, there would be copious loss of blood resulting in the drop of systolic blood pressure, followed 
by circulatory collapse, ultimately resulting in a state of shock and heart failure .Hence, such severe loss 
of blood should be prevented and if  coagulation cannot be brought about due to reasons like genetic 
disorders like hemophilic and hemorrhagic syndromes, circulating anticoagulants, thrombocytopenic 
purpuras, dental extractions, prostractomy, Ophthalmological surgeries, gastroenterology, cosmetic 
surgeries and post delivery bleedings, one must make use of therapeutic external procoagulant support to 
hasten the blood coagulation process6-7. 
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In the present investigation we have compared the APTT and PT of crude venoms Indian venomous 
snakes with the normal APTT and PT of human platelet poor plasma.                                          
 
MATERIALS AND METHODS 
Crude venoms of Naja naja (Indian cobra), Vipera russelli (Indian Russell’s viper), Echis carinatus 
(Indian saw scaled viper) were procured from The Irula snake catcher’s society, Chennai, India. Human 
citrated platelet poor plasma was procured from the Karnatak Cancer Research Institute Navnagar 
Hubli.,Test kits  for APTT and PT determination were procured from Tulip Diagnostics (P) LTD. Unit II 
first floor, Plot nos. 92/96,Phase II C, Verna IND. EST. Verna, Goa -403 722,India 
 
Activated Partial Thromboplastin Time (APTT) Determination 
Reagents attained room temperature before prewarming to 370C for testing purposes. The kit reagents 
were mixed well by gentle swirling. To a 12x15mm test tube, add 0.1ml crude venom sample and 0.1ml 
liquiceline-E, shake the tube gently to mix.  Next place the tube in an incubator for 3minutes at 370C. 
Following incubation, add 0.1ml of prewarmed calcium chloride and simultaneously start the stop watch 
to measure the time of clot formation8.  
 
Prothrombin Time (PT) Determination 
Reagents were brought to room temperature before prewarming to 370C for testing purposes. Kit reagents 
were mixed well. To a 12x15mm tube add0.1ml of crude snake venom which was incubated for 3minutes 
at 370C.Next add 0.2ml of liquiplastin reagent (prewarmed at 370C for at least 3minutes) and 
simultaneously start the stop watch and note the time of appearance of first fibrin strand9-10. 
 
RESULT 
Comparative APTT and PT of the crude venoms of Naja naja, Vipera russelli and Echis carinatus proving 
their superior procoagulant efficacy is shown in the table 1. 
 
DISCUSSION 
Indian venomous snakes, Echis carinatus and Naja naja take about 13 times less time for  the clot 
formation, where as Vipera russelli crude venom takes about 2.23 times less time  for clot formation, as 
their APTT and PT times are far less than the  normal platelet poor human plasma. Hence, one could 
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make use of these venoms in the treatment of coagulation disorders, thus proving their superior 
Procoagulant efficacy over the existing commercial pharmaceutical preparations11.  
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Table 1: The time taken for the APTT and PT by the different snake venoms 
  

Samples APTT (Time in seconds) PT (Time in seconds) 
Normal platelet poor human plasma 35 5.62 
Vipera russelli crude venom 15.66 4.32 
Echis carinatus crude venom 2.65 2.57 
Naja naja crude venom 2.65 2.53 

 




