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Abstract 
In this present study, the leaf extracts of Coccinia grandis L., were subjected to evaluation of the 

phytochemical screenings, thrombolytic, membrane stabilizing, antioxidant, antimicrobial and cytotoxic 

activity. The ethanol extract showed 43.71% clot lysis as compared to 65.16% clot lysis produced by 

standard streptokinase. In vitro membrane stabilizing activity for hypotonic solution and heat induced 

haemolysis the ethanol extract inhibited 79.53% and 90.30% haemolysis of RBCs as compared to 

71.90% and 77.20% produced by acetyl salicylic acid respectively. In vitro antioxidant activity revealed 

that the ethanol extracts of C. grandis exhibited significant antioxidant activity with IC50 value of 1.15 

g/ml in comparison with the standard 5.80 g/ml. Leave extracts of Coccinia grandis L. revealed 

moderate antimicrobial activity against some gram positive and gram negative microorganisms. Leave 

extracts showed strong inhibitory effect on brine shrimp lethality with LC50 at 24.20 μg/ml. 

 

Keywords: Coccinia grandis, phytochemical screenings, thrombolytic, membrane stabilizing, 

antioxidant, antimicrobial and cytotoxic activity 

 

1. Introduction 
Throughout history, plants have been used as a major medicinal source, with interest in herbal 

formulations increasing globally over the past decade. In addition, extracts of natural products 

provide a useful source of bioactive compounds which can be developed as drugs directly or 

provide novel structure templates. A large proportion of drugs in clinical use are produced by 

the synthesis of natural products and/or their derivatives, and new plant-derived medicines are 

continually being discovered as the herbal remedies are cost effective, having minimum 

toxicity with reduced health hazards and easily available in market as compared to synthetic 

medicines [1]. There are more than 500 medicinal plants growing in our country, however, the 

inventory is not complete, and many plants with medicinal value are yet to be determined. 

Coccinia grandis (L.), is a perennial climber with single tendrils and glabrous leaves having 5 

lobes and are 6.5–8.5 cm long and 7-8 cm wide and belongs to the family of Cucurbitaceae in 

the genus Coccinia locally known as Telakucha in Bangladesh. Female and male flowers 

emerge at the axils on the petiole, and have 3 stamens. C. grandis is an indigenous plant to 

Bangladesh including India, the Philippines, Cambodia, China, Indonesia, Malaysia, 

Myanmar, Thailand, Vietnam, eastern Papua New Guinea, Australia and the Northern 

Territories.  

This plant has also been used in traditional medicine for the treatment of diabetics [2-5], skin 

diseases [6], jaundice, biliary disorders, coughs, spleen disorders, respiratory problems, mucus, 

leprosy, acne, diabetes, mucus in stool, goiter, antidote to poison [7], scabies [8], hypertension 
[4], abscess, lack of appetite, vomiting [3], dysentery, burns [9].  

It has been reported to have antioxidant, antimutagenic, antimicrobial, antiulcer, 

hepatoprotective, expactorants and analgesic activities [10], anthelmintic activity [11], cytotoxic 

activity [12-13], anti-dibetic activity [14], mast cell-stabilizing, anti-anaphylactic, 

and antihistaminic potential [15], antimitotic, anti-inflamatory activities [12, 10].  

In the present study, the organic soluble materials of the ethanol extract (aerial part) of C. 

grandis was evaluated for phytochemical screenings, thrombolytic, membrane stabilizing, 

antioxidant, antimicrobial and cytotoxic activity. 

 

2. Materials and Methods 

2.1 Collection, Identification and Processing of Plant Samples 

The leaves of C. grandis were collected from Dhaka, Bangladesh and then plant sample was 

submitted to the National Herbarium of Bangladesh, Mirpur-1, Dhaka for its identification and 

the voucher specimen is DACB- 39526.  
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Leaves were sun dried for seven days in order to remove the 

moisture contents and then ground into coarse powder using 

high capacity grinding machine (Jaipan designer mixer 

grinder, jaipan, India) which was then stored in air-tight 

container with necessary markings for identification and kept 

in cool, dark and dry place for the investigation. 

 

2.2 Extraction Procedure 

The powdered plant parts (30 gm) were successively extracted 

in a soxhlet extractor at elevated temperature using 500 ml of 

distilled ethanol (40-60) ºC. After drying all extracts were 

labeled and kept in refrigerator at 4 °C for future 

investigation. 

 

2.3 Preliminary Phytochemical Screening 

Ethanol extract was subjected to preliminary phytochemical 

screenings for determining nature of phytoconstituents by 

using standard protocols [16]. 

 

2.4 Streptokinase (SK) 

Commercially available lyophilized alteplase (Streptokinase) 

vial (Popular pharmaceutical Ltd.) of 15, 00,000 I.U, was 

collected and 5 ml sterile distilled water was added and mixed 

properly. This suspension was used as a stock from which 100 

μl (30,000 I.U) was used for in vitro thrombolytic activity 

evaluation.  

 

2.5 Blood Sample 
Blood (n=6) was drawn from healthy human volunteers 

without a history of oral contraceptive or anticoagulant 

therapy and 1ml of blood was transferred to the previously 

weighed micro centrifuge tubes and was allowed to form 

clots. 

 

2.6 Thrombolytic Activity 

The thrombolytic activity of all extracts was evaluated by the 

method developed by Prasad et al., (2006) [17] and slightly 

modified by Sharif et al., (2014) [18] using streptokinase (SK) 

as the standard. 

 

2.7 Membrane Stabilizing Activity 

The membrane stabilization by hypotonic solution and heat-

induced haemolysis method was used to assess anti-

inflammatory activity of the plant extracts by following 

standard protocol [19]. The erythrocyte membrane resembles to 

lysosomal membrane and as such, the effect of drugs on the 

stabilization of erythrocyte could be extrapolated to the 

stabilization of lysosomal membrane [20-21]. The membrane 

stabilizing activity of the extractives was assessed by using 

hypotonic solution-induced and heat-induced human 

erythrocyte haemolysis. To prepare the erythrocyte 

suspension, whole blood was obtained from healthy human 

volunteer and was taken in syringes (containing anticoagulant 

3.1% Nacitrate). The blood was centrifuged and blood cells 

were washed three times with solution (154 mM NaCl) in 10 

mM sodium phosphate buffer (pH 7.4) through centrifugation 

for 10 min at 3000 gm. 

 

2.7.1 Hypotonic Solution Induced Haemolysis 

The test sample consisted of stock erythrocyte (RBC) 

suspension (0.5mL) mixed with 5mL of hypotonic solution 

(50mM NaCl) in 10mM sodium phosphate buffered saline 

(pH 7.4) containing either the extract (1.0mg/mL) or acetyl 

salicylic acid (ASA) (0.1mg/mL). The control sample 

consisted of 0.5mL of RBCs mixed with hypotonic-buffered 

saline alone. The mixture was incubated for 10min at room 

temperature, centrifuged for 10min at 3000g and the 

absorbance of the supernatant was measured at 540nm.  

The percentage inhibition of either haemolysis or membrane 

stabilization was calculated using the following equation: 

 

% inhibition of haemolysis = 100 × (OD1-OD2)/OD1 

 

Where, OD1= optical density of hypotonic-buffered saline 

solution alone (control) 

OD2= optical density of test sample in hypotonic solution 

 

2.7.2 Heat Induced Haemolysis 

Isotonic buffer containing aliquots (5ml) of the different 

extractives were put into two duplicate sets of centrifuge 

tubes. The vehicle, in the same amount, was added to another 

tube as control. Erythrocyte suspension was added to each 

tube and mixed gently by inversion. One pair of the tubes was 

incubated at 56°C for 30min in a water bath, while the other 

pair was maintained at (0-5) °C in an ice bath. The reaction 

mixture was centrifuged for 5min at 2500g and the 

absorbance of the supernatant was measured at 560 nm. The 

percentage inhibition or acceleration of hemolysis in tests and 

was calculated according to the equation: 

 

% Inhibition of hemolysis = 100 × [1- (OD1-OD2)/ (OD3-

OD1)] 

 

Where,  

OD1= optical density of unheated test sample 

OD2= optical density of heated test sample 

OD3= optical density of heated control sample 

 

2.8 Antioxidant Activity 

2.8.1 DPPH Free Radical Scavenging Assay 
The free radical scavenging capacity of the extracts was 

determined using DPPH [22-23]. 1 ml of plant extract or 

standard of different diluted (6.25 μg/ml to 800 μg/ml) 

concentration solutions was taken in test tube and freshly 

prepared 2 ml of 0.004% DPPH solution was added in each 

test tube to make the final volume 3 ml. The mixture was 

incubated at room temperature for 30 minutes; the absorbance 

was read at 517 nm using a UV-VIS spectrophotometer. 

Ascorbic acid was used as standard. Control sample was 

prepared containing the same volume without any extract and 

standard. The absorbance was read at 517 nm using a UV-VIS 

spectrophotometer. Ethanol was used as blank. Percent of 

inhibition of the DPPH free radical was measured by using 

the following equation:  

 

% inhibition = (1-A1/A0) x 100% 

 

Here,  

Al = Absorbance of the extract or standard  

A0 = Absorbance of the control. 

 

2.9 Antibacterial Activity 

The antimicrobial screening, which is the first stage of 

antimicrobial drug discovery, was performed by the disc 

diffusion method against gram positive and gram negative 

bacteria (Table 5) collected as pure cultures from the 

department of microbiology, Medinova Medical Services 

Limited, Bangladesh. Standard disc of Ciprofloxacin (5 

μg/disc) and blank discs (impregnated with solvents followed 

by evaporation) were used as positive and negative control, 
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respectively. The antimicrobial activity of the test agents was 

determined by measuring the diameter of zone of inhibition 

expressed in mm [24]. 

 

2.10 Brine Shrimp Lethality Bioassay 

Brine shrimp lethality bioassay technique was applied for the 

determination of general toxic properties of the plant extracts 
[25-26]. Dimethylsulfoxide (DMSO) solutions of the samples 

were applied against Artemia salina in a 1-day in vivo assay. 

For the experiment, 1 mg of each extracts was added with 5 

ml of sea water. Concentration was found to be 200 µg/ml. 

Then 50 µl DMSO was added to these and sample was 

prepared. Then the solution was serial diluted to 100, 50, 25, 

12.5, 6.25, 3.125, 1.563 µg/ml with sea water. Then 2.5 ml of 

plant extract solution was added to 2.5 ml seawater containing 

10 nauplii. Vincristine Sulphate (VS) was used as positive 

control. 

 

2.11 Statistical Analysis 
All data are presented as a mean ±Standard deviation. IC50 

values for scavenging of free radicals by the extracts were 

calculated from the dose - response curve by using Microsoft 

Excel 2010. 

 

3. Results and Discussions 

3.1 Phytochemical Screening 
In primary phytochemical screening, leaves extract of C. 

grandis was found to contain alkaloids, carbohydrates, 

saponins, glycosides, flavonoids, phenols, tannins, proteins 

and amino acids (Table 1). The occurrence of different 

secondary metabolites suggests a wide range of biological 

application of that plant. 

 
Table 1: Analysis of phytochemicals in the chloroform extracts of C. 

grandis 
 

Phytochemicals 
Results 

Leaf extract 

Alkaloids + 

Carbohydrates + 

Saponins + 

Glycosides + 

Flavonoids + 

Phenols + 

Tannins + 

Proteins + 

Amino acids + 

Deterpenes - 

Sterols - 

(+) Presence & (-) Absent 
 

3.2 In Vitro Thrombolytic Activity 

The ethanol extracts of C. grandis was also assessed for 

thrombolytic activity and the results are presented in table 2. 

Addition of 100 μl Streptokinase (30,000 I.U.), standard to the 

clots along with 90 minutes of incubation at 37°C, showed 

65.16% clot lysis. Clots when treated with 100 μl sterile 

distilled water (control) showed only clot lysis 8.20%. The 

comparison of standard with control clearly demonstrated that 

clot dissolution does not occur when water was added to the 

clot as the mean difference in percentage of clot lysis between 

standard & control was found to be statistically significant. 

After treatment of clots with 100 μl ethanol extracts of C. 

grandis, 43.71% of clot lysis was obtained.  

 

Table 2: % Clot lysis by ethanol extracts of C. grandis and standard 
 

Samples % of RBC lysis 

Ethanol 43.71±0.05 

Control 8.20±0.55 

Streptokinase 65.16±1.08 

 

3.3 Membrane Stabilizing Activity 

The ethanol extracts of C. grandis at concentration 1.0mg/mL 

significantly protected the lysis of human erythrocyte 

membrane by hypotonic solution and heat induced haemolysis 

compared to the standard acetyl salicylic acid (0.10mg/ml). 

For hypotonic solution induced haemolysis, at a concentration 

of 1.0 mg/ml, the ethanol extract inhibited 79.53% haemolysis 

of RBCs as compared to 71.90% produced by acetyl salicylic 

acid (0.10 mg/ml). On the other hand, during heat induced 

condition ethanol extracts of C. grandis demonstrated 90.30% 

inhibition of haemolysis of RBCs, whereas acetyl salicylic 

acid inhibited 77.20% (Table 3). A possible explanation for 

the stabilizing activity of the extractives due to an increase in 

the surface area/volume ratio of the cells which could be 

brought about by an expansion of membrane or shrinkage of 

the cell and an interaction with membrane proteins [27]. 
 

Table 3: Effect of ethanol extracts of C. grandis on hypotonic 

solution and heat induced of erythrocyte membrane 
 

Samples 
% Inhibition of haemolysis 

Hypotonic solution Heat induced 

Ethanol 79.53±1.63 90.30±0.37 

Acetyl salicylic acid 71.90±0.42 77.20±0.23 
 

3.4 Antioxidant Activity 

3.4.1 DPPH Free Radical Scavenging Assay 

The IC50 value of ethanol extracts of C. grandis is presented 

in table 4. The ethanol extracts of C. grandis exhibited 

significant antioxidant activity with IC50 value of 1.15 g/ml 

in comparison with Ascorbic acid with IC50 value of 5.80 

g/ml as a reference standard. The phenomenon in this study 

is acceptable since ascorbic acid has the highest inhibition 

percentage inhibits free radical activity. Kunle and Egharevba, 

(2009) [28] suggested to consider the presence of flavonoids in 

a plant as indication of its antioxidant, antiallergic, 

antiinflammatory, antimicrobial and anticancer properties. 
 

Table 4: IC50 values of ethanol extracts of C. grandis and standard 

in DPPH free radical scavenging assay 
 

Samples IC50 Value (g/ml) 

Ethanol 1.15±0.59 

Ascorbic acid 5.80±0.21 
 

3.5 Determination of Antibacterial Activity 

Ethanol extract of C. grandis (leaf) showed a wide range of 

antibacterial activity against Bacillus cereus, Staphylococcus 

aureus, Sarcina lutea, Escherichia coli, Pseudomonas 

aeruginosa, Salmonella typhi, Shigella boydii, Shigella 

dysenteriae, and Vibrio parahemolyticus at the concentration 

of 400μg/ml although Bacillus megaterium and Bacillus 

subtillis showed resistance at the same concentration whereas 

the range of zone of inhibition was within 9-16 mm (Table 5). 

Maximum zone of inhibition was observed against 

Staphylococcus aureus (16 mm). 

In agreement with this finding, Dewanjee et al., (2007) [29] 

reported that antibacterial activity against Staphylococcus 

aureus, Sarcina luteus, Bacillus pumilus, Escherichia coli, 

Shigella dysenteriae, Shigella soneii, Shigella flexneri, 

Shigella boydii, Pseudomonas aeruginosa, Vibrio cholerae 

showed maximum efficiency in the methanol extract. 
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Table 5: Antibacterial activity by disc diffusion assay 
 

Bacterial isolates Zone of inhibition in diameter (mm) 

 Leaf extract Ciprofloxacin 

Gram positive acteria   

Bacillus cereus 13 33 

Bacillus megaterium - 37 

Bacillus subtilis - 32 

Staphylococcus aureus 16 37 

Sarcina lutea 9 34 

Gram negative acteria   

Escherichia coli 11 37 

Pseudomonas uriginosa 10 31 

Salmonella typhi 12 36 

Shigella boydii 12 33 

Shigella dysenteriae 10 38 

Vibrio parahemolyticus 11 37 

 

 

3.6 Brine Shrimp Lethality Bioassay 

In the brine shrimp lethality bioassay the LC50 value of the 

test samples after 24 hours was obtained by a plot of 

percentage of the shrimps died against the logarithm of the 

sample concentration. The best-fit line was obtained from the 

curve data by means of regression analysis. Vincristine sulfate 

was used as positive control and the LC50 was found to be 

0.451 g/ml. The LC50 value of ethanol extracts was found to 

be 13.69 μg/ml (Table 6). However, varying degree of 

lethality to Artemia saline was observed with exposure to 

different dose levels of the test samples ranging from 0-

100μg/ml. 

In agreement with this finding, Alamgir et al., (2014) [12] 

reported that leaf extract showed strong inhibitory effect on 

brine shrimp lethality with LC50 at 24.20 μg/ml. The 

cytotoxicity of plant material would indicate the presence of 

antitumour compounds in plant extract [30]. Crude extracts 

resulting in LC50 values less than 250 μg/ml could be 

considered significantly active and potential for further 

investigation [31]. 

 
Table 6: LC50 values of ethanol extracts of C. grandis and standard 

 

Extract LC50 Value (g/ml) 

Ethanol 13.69±0.41 

Vincristine sulfate 0.451 

 

4. Conclusion 

All the conducted experiments in the present study are based 

on crude extract and are considered to be preliminary and 

more sophisticate research is necessary to reach a concrete 

conclusion about the findings of the present study. It can be 

concluded from the above findings, the plant C. grandis have 

significant thrombolytic, membrane stabilizing, antioxidant, 

antimicrobial and cytotoxic activity. The plant has strong 

antioxidant activity. So, further scientific studies are 

necessary to elucidate detailed mechanism of action and 

isolate the responsible active principles.  
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