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Abstract 

   
Medicinal plants are the major sources of natural product and are known as natural source of derived 

compounds which are being used in the safety of human life. In the early age of human life, the plants are used 

for the nutritional purposes but as the research is focus on the investigation of their medicinal potential then 

these are become a useful source of remedies for various diseases and health improvements. The present work 

was focus on evaluation of antimicrobial, cytotoxicity and thrombolytic potential of methanolic extract and its 

polarities based fractions of Heliotropium strigosum. The extraction was performed by methanolic solvent and 

fractionation by using chloroform, ethyl acetate and aqueous solvent sequentially on the basis of their polarities. 

Antibacterial activity and antifungal activity was performed by disk inhibition assay which showed significant 

(p<0.05) potential 36mm and 32mm was shown by against Staphylococcus aurous and Escherichia coli 

respectively.  Highest antifungal activity was shown by 28mm by aqueous fractions whereas least 12mm by ethyl 

acetate fraction against the Aspergilus nigerfungus species.  Cytotoxicity activity also showed significant results 

by hemolytic assay. Thrombolytic activity showed highest activity (34.54%) by methanolic crude extract while 

ethyl acetate fraction showed lowest (23.16%) activity. This study showed that the crude extract and polar 

fractions of crude methanolic extract of H. strigosum can be considered the potential sources of antimicrobial 

and thrombolytic agent not only in the food industry but also in cosmetics and pharmaceutical preparations. 
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Introduction 

Thrombosis is a very complicated physiological 

system which interacts with clot components and 

surrounding plasma (Alkjaersig et al., 1959). It can 

develop in blood circulatory system due to 

homeostasis which causes vascular blockage that can 

be responsible to health threatening results (Collen et 

al., 1990). There are many factors such as 

aggregation, platelet adhesion and blood vessel injury 

which are the basic facilitators  for the initial stage of 

formation of arterial thrombus that are followed 

through the blockage of blood   that lead to cause the 

vein thrombus (Shao et al., 2013). The thrombolytic 

agents are anistreplase, streptokinase, alteplase, TPA 

(tissue plasminogen activator) and urokinase. All 

available thrombolytic agents still have significant 

shortcomings, including the need for large doses to be 

maximally effective, limited fibrin specificity and 

bleeding tendency (Gesler et al., 1992).  

 

The plethora of microorganisms are also considering 

the major cause for the severe illness in humans and 

the biological damaging of useful materials. These 

microorganisms are getting potential to develop the 

resistance to synthetic antimicrobial agents for 

several diseases (Afzal et al., 2014). Many efforts have 

been made to discover new antimicrobial substances 

from different sources which have found to be useful 

in various traditional and folk medicines (Ivan et 

al.,2011). The medicinal plants which possess active 

potential against the growth of microorganisms and 

have least probability to get resistance against the 

plants extract (Shao et al., 2013). 

 

The application of medicinal plants to remedy human 

diseases is being increase now a day due to the rich 

source of medicinally compounds (Qayyum et al., 

2016).  In folk and traditional medicinal system, the 

medicinal plants and their derivative products are 

used as medicine as these containing fewer side 

effects (Riaz et al., 2012). New scientific 

methodologies carried a revaluation in herbal 

medicine industry and all focus is concentrate on 

active principles (Javid et al., 2016). Plant extracts 

and their components have found consist of various 

biological activities such as antibacterial and 

antioxidant activities (Rasool et al., 2013), antifungal 

(Hamil et al., 2003), antimicrobial (Xue-Tinget al., 

2009). The activities are due to presence of active 

phytochemical in the plants extract. Those 

phytochemical which have potential to inhibit the 

microorganisms with low toxicity level are considered 

more potentials to develop new toxic drugs (Barbour 

et al., 2004).  

 

Generally the medicinal plants possess the phenolic 

compounds, flavonoids, tannins and alkaloids 

(Arslanet al., 2011). The usages of medicinal plants to 

treat the various diseases require the information on 

the activity of that plants and its toxicity which are 

growing interest in herbal medicine (Atawodi, 2005).  

This type of treatment is more preferred due to their 

economic feasibility, low toxicity, potent 

pharmacological activity and evaluation of medicinal 

potential of that plant (Rai et al., 2008).The present 

study was focus on the investigation of methanolic 

extract and its polar fractions regarding thrombolytic, 

antibacterial, antifungal and cytotoxicity. 

 

Materials and methods 

Collection of plant materials 

The sample of H. strigosum was purchased from the 

market of Faisalabad, Pakistan. Whole dried plant 

sample was washed with distilled water for many 

times for the removal of dust particles and other 

impurities then grinding to form fine powder and 

stored in opaque screw-capped containers at room 

temperature. 

 

Preparation of plant extracts 

The plant sample in fine powder form (3 kg) of H. 

strigosum was macerated in methanol solvent for 15 

days. After the maceration, the soluble fractions in 

methanol were filtered and the filtrate was 

concentrated at 400C by using rotatory evaporator to 

give crude extract (yield=150 gm). The 50 gm crude 

extract was then dissolved in 150 mL distilled water 

and sequentially portioned with 150 mL of chloroform 

and 150 mL of ethyl acetate.  The, chloroform, ethyl 

acetate and aqueous solutions yielded 1.9, 1, 0.5 and 8 

gm of fractions respectively. All obtained methanolic 

crude extract and fractions were stored in refrigerator 

at 4°C (Qayyum et al., 2016). 
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Evaluation of thrombolytic activity of crude extract 

and its polar fractions of H. strigosum 

Venous blood was drawn from healthy human 

volunteers without a history of oral contraceptive or 

anticoagulant therapy. The500 µl of blood was 

transformed to each of the previously weighed micro 

centrifuged tubes to form clots. Extract (100µL) and 

its fractions were mixed in 1 mL DMSO. This 

suspension was used as stock from which appropriate 

dilutions were made to observe the thrombolytic 

activity using the in vitro model developed in our 

laboratory. 

 

This assay was carried out by taking venous blood 

drawn from healthy volunteers and was transferred in 

different pre weighed sterile micro centrifuge tube 

(500 µL/tube). Incubated this mixture at 37 oC for 45 

minutes. After clot formation, serum was completely 

removed and each tube having clot was again weighed 

to determine the clot weight.  

 

Clot weight= weight of clot containing tube ‒ weight 

of tube alone. 

 

Each micro centrifuge tube containing clot was 

properly labeled and 100 µL of crude extract and its 

polar fractions was added to the tubes. Water was also 

added to one of tube containing clot as it serves as a 

negative thrombolytic control. All the tubes were then 

incubated at 37 oC for 90 minutes and observed for 

clot lysis. After incubation, fluid obtained was 

removed and tubes were again weighed to observe the 

difference in weight after clot disruption. Difference 

obtained in weight taken before and after clot lysis 

was expressed as percentage of clot lysis.   

 

Determination of cytotoxic activity of crude extract 

and its polar fractions of H. strigosum 

Stock solutions were prepared by dissolving extract 

and its polar fraction in DMSO solvent. The 

cytotoxicity studies of the plant extract and its polar 

fractions were analyzed by Hemolytic activity by 

Zuber et al. (2014). Three mL freshly obtained 

heparinized human blood was collected from 

volunteers after consent and counseling and bovine 

from the Department of Clinical Medicine and 

Surgery, 

University of Agriculture, Faisalabad. Blood was 

centrifuged for 5 min at 1000xg plasma was 

discarded and cells were washed with three times 

with 5 mL of chilled (4oC) sterile isotonic Phosphate-

buffered saline (PBS) pH 7.4. Erythrocytes were 

maintained 108 cells per mL for each assay.  Hundred 

μL of each compound was mixed with human 

(108cells/mL) separately. Samples were incubated for 

35 min at 37oC and agitated after 10 min.  

Immediately after incubation the samples were placed 

on ice for 5 min then centrifuged for 5 min at 1000xg. 

Supernatant 100 μL were taken from each tube and 

diluted 10 time with chilled (4oC) PBS. Triton X-100 

(0.1% v/v) was taken as positive control and 

phosphate buffer saline (PBS) was taken as negative 

control and pass through the same process. The 

absorbance was noted at 576 nm using μ Quant 

(Bioteck, USA). The % RBCs lysis for each sample was 

calculated. 

 

Antibacterial activity of crude extract and its polar 

fractions of H. strigosum by disc diffusion method 

The strains E. coli and S. aurous were characterized 

from the Institute of Veterinary Microbiology, 

University of Agriculture Faisalabad.  

 

These pathogenic strains were used to determine the 

antimicrobial activity of the crude extract and its 

polar fractions of selected medicinal plant. Pure 

cultures were maintained on nutrient agar medium in 

the petri plates. For the inoculums preparation 13g/L 

of nutrient broth (Oxoid, UK) was suspended in 

distilled water, mixed well and distributed 

homogenously. The medium was autoclaved at 121˚C 

for 15 min. Loop full of pure culture of a bacterial 

strain was mixed in the medium and placed in shaker 

for 24 hours at 37˚C. The inoculums were stored at 

4˚C. The inoculums with 1×108 CFU/mL were used 

for further analysis. 

 

Nutrient agar (Oxoid) 28 g/L was suspended in 

distilled water, mixed well and distributed 

homogeneously. The medium was sterilized by 

autoclaving at 121˚C for 15 min. Before the medium 

was transferred to sterilized Petri plates; inoculation 

(100 µL/100 mL) was added to the medium and 

poured in sterilized petriplates. 
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After this, small filter paper discs were laid flat on 

growth medium containing 100 µL of crude methanol 

extract and its polar fractions of crude methanol 

extract of selected plant.  

 

The petriplates were then incubated at 37˚C for 24 

hours, for the growth of bacteria. Crude methanol 

extract and its polarity based fractions of H. 

strigosum having antibacterial activity inhibited the 

bacterial growth and clear zones were formed. The 

zones of inhibition were measured in millimeters 

using zone reader (Afzal et al., 2014). 

 

Investigation of Antifungal activity by disc diffusion 

method 

The antifungal activity was performed according to 

Devi et al., 2014 with slight modification. Antifungal 

activity of the crude extracts and polar fractions of H. 

strigosum was determined by using the agar well 

diffusion assay method. 

Stock cultures of Aspergilus niger were prepared and 

maintained in Sabouraud Dextrose Agar (SDA) slants 

at 4ºC. A positive control drug (Fluconazole) was also 

done parallel. The plates were examined for evidence 

of zone of inhibition, which appear as area around the 

wells. The diameter of such zones of inhibition was 

measured using a meter ruler.  

 

Statistical analysis 

The obtained results were statistically analyzed by 

one way analysis of variance by using statistica 8.1 

software. The level of significant was set as P<0.05. 

 

Results and discussion 

This research work was conducted to investigate the 

antimicrobial, cytotoxicity and thrombolytic activity 

of methanolic extract and various fractionation of 

whole plant of H. strigosum. The fractionation was 

done in different solvents such as chloroform, ethyl 

acetate and water basis on their polarities. 

 

 

Fig. 1. Percentage yield (g/100g) of different extraction solvents for H. strigosum. 

Yield of extracts 

The methanol solvent was used for the extraction of 

the phenolic compounds. Then different solvents 

were used for fractionation depending upon their 

polarity. H. strigosum extract gave yield in g/100g at 

different fractionations solvents according to their 

polarityhad been shown in figure1. The methanol gave 

yield 0.64g/100g. While fractionation gave yields 1.9 

g/100g, 1 g/100g and 16 g/100g by chloroform, ethyl 

acetate and aqueous solvents. The variation of 

obtained extraction yield is due to 

different parameters affect the yield of extract such as 

solvent used, method of extraction, amount and parts 

of the plant material and the nature of the plant 

material (Kumar et al., 2011). 

 

Thrombolytic activity of H. strigosum 

 Generally thrombolytic substances are work through 

activating the plasminogen enzyme, that disturb the 

fibrin mesh that are cross-linked which lead to the 

improvement of the solubility of clot and restore of 

blood flow over occluded blood vessels. 
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So thrombolytic substances are more beneficial for 

the remedies of deep vein thrombosis, 

thromboembolic strokes, myocardial infarctions, 

damages of artery blockage and lead to the save 

permanently damage of perfused tissue (Gulcin et al., 

2013). The present work includes in-vitro suspension 

of clots by H. strigosum crude methanolic extract and 

its polar fractions. 

 

 

Fig. 2. Thrombolytic activity extract and its polar fractions of H. strigosum. 

 

 

Fig. 3. Antibacterial activity of extract and its polar fractions of H. strigosum. 

All the samples showed the significant results in clot 

lysis as presented in figure 2. The highest clot lysis 

was observed in methanolic extract 34.54 % while the 

lowest was observed in ethyl acetate fraction (23.16%) 

while moderate result 32.42% and 27.24% were 

shown by aqueous and chloroform solvents. The 

standard used for thrombolytic activity was 

streptokinase which showed the highest result 

(87.37%) than all the samples.  

Antibacterial activity of H. strigosum 

Antimicrobial activities of crude extract and polar 

fractions of H. strigosum were performed by using 

the disc diffusion method: against two bacterial 

strains. Results indicate that crude extract and polar 

fractions of H. strigosum showed both broad 

spectrum of activity by forming clear zones of 

inhibition or negligible zones of inhibition against 

these strains. 
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Fig. 4. Antifungal activity of extract and its polar fractions of H. strigosum. 

Maximum antibacterial activity was shown by 

aqueous fraction 36mm and 32 mm against S. 

aurousand E. colias shown in figure 3.Methanolic 

crude extract showed minimum antibacterial activity 

9mm and 6mm respectively. Chloroform and ethyl 

acetate fractions also showed significant antibacterial 

activity 28mm and 11mm against 

S. aureous bacterial strains while 29mm and 15 mm 

against E. coil bacterial strains respectively. The 

results of antibacterial activity was compared with 

Rifmpacin which is used as standard and it showed 

37mm activity against both tested bacterial strains 

which is highest then the plant extract and its polar 

fraction. 

 

 

Fig. 5. Hemolytic activity of extract and its polar fractions of H. strigosum. 

Antifungal activity of H. strigosum 

In case of antifungal activity, the highest antifungal 

activity 28mm was shown by aqueous fractions 

followed by chloroform fraction which showed 21mm 

antifungal activity (Figure 4). Methanolic crude 

extract showed 15mm activity whereas ethyl acetate 

fraction showed 12 mm activity which least is shown 

by tested plant sample. 

Fluconazole is also performed parallel  as standard 

antifungal agent which showed 32mm  activity which 

is higher than the tested plants sample. 
 

Cytotoxicity activityof H. strigosum 

The hemolytic activities of methanolic crude extract, 

chloroform, ethyl acetate and aqueous fractions of H. 

strigosum were studied which showed that highest 

hemolytic activity 51.23% was shown by aqueous  
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fraction followed by 32.34 % and 21.5% shown by 

choloroform and ethylacetate fractions respectively. 

The lowest hemolytic activity 15.45% was shown by 

methanolic extract. Triton-x-100 and PBS were used 

as positive and negative control respectively. The 

obtained results of tested plant sample and its 

polartities based fractions were found lower 

hemolytic activity of Triton-x-100 (100%)as shown in 

figure 5. Negative control showed 0.7 % hemolytic 

activity. It was found that hemolytic activity increased 

in polar fractions of crude extract. 

 

Conclusion 

The present study was performed to examine the 

thrombolytic, antimicrobial and cytotoxicity activities 

of extract and its polar fractions H. strigosum. 

Thrombolytic activity was determined by in vitro clot 

lysis modal. Maximum clot lysis was observed in 

crude extract of H. strigosum with value of 

percentage lysis (34.54%) and minimum was 

observed in crude (23.16%). Cytotoxic activity was 

checked by hemolytic assay which showed aqueous 

fraction of H. strigosum showed maximum activity 

51.23% while minimum cytotoxicity activity 21.57% 

was observed in ethyl acetate fraction. Crude extract 

and its polar fractions of H. strigosum were evaluated 

for the determination of antimicrobial activity by disc 

diffusion assay. Aqueous fraction showed maximum 

zone of inhibition against B. subtilis and E. coli 

(32mm and 32mm) while minimum zone of  

inhibition was observed in  methanolic extract (9mm 

for B. subtilis and 6mm for E. coli).  
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