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ABSTRACT
Background: Natural bioactive compounds are unaided or in amalgamation with conventional
chemotherapeutic agents, perhaps be used as prospective therapies to fight cancer. In this study
to determine the bioactive compounds, antioxidant, and anticancer activities of Pila virens
methonolic extracts on A-549 human lung cancer cell lines. Methods: The Pila virens extracts
(aqueous, ethanol and methonal in various concentration) antioxidant activities using 2,2diphenyl-1-picrylhydrazyl (DPPH), scavenging assay and ferrous ions activity in different. In
vitro anticancer activity on A-549 human lung cancer cell lines was evaluated by (3-(4,5dimethyl thiazole-2yl)-2, 5-diphenyl tetrazolium bromide) MTT assay. Results: Pila virens
aqueous, ethanol and methanolic tissue extracts exhibited significant total antioxidant activity
TAA, DPPH, Hydroxyl radical scavenging activity, total reducing power, chelating ability on
ferrous ions activity which predicted as 9.4±0.34 to 66.69±0.62 µg/ml, 11.73 ± 0.81 to
75.61±0.49 µg/ml, 5.03 ±0.38 to 62.07±0.77 µg/ml and 14.16±0.71 to 60.63±0.48 µg/ml
respectively. Methanol and ethanol extracts exhibited higher as compare to aqueous extract.
Antioxidant capacities were shown highest in methanol and ethanol extracts based on the test
performed. These results concluded that, the tissue extract of Pila virens has novel antioxidant
potential and it has to further characterize to improve the pharmacological active natural
products. These results indicate that P.virens could be a source of valuable bioactive materials.
Keywords: Antioxidant activity, Bioactive compounds, In vitro, Lung cancer cell, Secondary
metabolites
INTRODUCTION
In recent years, there have been rises in infectious disease cases all over the world. Natural
products have served as the most productive source of leads for drug development for centuries
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(Harvey, 2007). In recent decades, many of the new antibiotics and new antitumor drugs
approved by the US Food and Drug Administration (FDA), or comparable entities in other
countries, are natural products or derived from natural products (Harvey, 2000; Esmaeelian et
al., 2007 and Newman, 2007). Natural products are still the major sources of innovative
therapeutic agents for infectious and life-style diseases (Clardy and Walsh, 2004).
Natural products play a relevant role in cancer therapy today with substantial numbers of
anticancer agents used in the clinic being either natural or derived from natural products from
various sources such as plants, animals and microorganisms. Large-scale anticancer drug
discovery and screening programs such as those promoted by the National Cancer Institute (NCI)
have played an important role in the development of anticancer natural compounds. Today, more
than 60% of the anticancer drugs commercially available are of natural origin (Craigg et al.,
1997). The knowledge of the physiological and biochemical features of freshwater organisms
might contribute to the identification of natural products of biomedical importance. Many of
these natural products have interesting biomedical potential, pharmaceutical relevance and
diverse applications and also they provided the significant components of pharmacologically
important chemical bioactive substances.
The molecular diversity of chemical compounds found in freshwater animals is the result of the
evolution of the organisms and their unique physiological and biochemical adaptations and offers
a good chance for the discovery of novel bioactive compounds with a variety of unique
structures and diverse biological activities. The secondary metabolites isolated from molluscs fall
into a wide range of structural classes, with some compounds predominating in certain
taxonomy. Cancer cell proliferation, apoptosis, angiogenesis, invasion and metastasis are
regulated by an interconnecting network of cellular signaling pathways involving extracellular
ligands, transmembrane receptors, intracellular signaling protein kinases, and transcription
factors (Adjei et al., 2005; Arun Baskar et al., 2018).
On a global scale, lung cancer is the most common type of cancer. Lung cancer has consistently
increased every year and represents 12.3% of all cancers with a total of 52% of these cases
accounting for developed countries. In terms of gender, males are the most affected, accounting
for 75% of all cases. Lung cancer histology characterizes the condition in two variants, i.e. the
non-small cell lung and the small cell lung cancers (Chen et al., 2002; Ferlay et al., 2008 and
2014; Brenner et al., 2011). The first morphological type originates from bronchial epithelial-cell
precursors and comprises large cell carcinoma, adenocarcinoma, squamous cell carcinoma and
bronchia alveolar cell carcinoma, all of which account to 85% of lung cancer cases.
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Molluscs are another prime species that have a wide range of uses in pharmacology. The
bioactive compounds are thought to be concentrated molluscs that have defensive chemical
weapons (secondary metabolites) for their predation and protection. Its metabolites have been
most commonly tested for neuromuscular blocking action, anti-predator, antimicrobial, antineoplastic and cytotoxicity activity. Cytotoxicity potential of a natural product is generally a
reliable molecule to exhibit anticancer activity. Pila virens methanolic extract kills cancer cells
and thus exerts its antitumour effects, it also possesses of anti-oxidant properties. It is also
believed that the snails and mussels are very good source of bioactive compounds considering
the importance of the group.
Molluscs represent good candidates for anti-cancer natural products research considering their
evolutionary and ecological significance. Currently, natural products isolated from molluscs and
their structural analogues are particularly well represented in the anticancer compounds in
clinical trials (Simmons et al., 2005). Natural antioxidant compounds exhibit their antioxidant
activity through various mechanisms; including chain breaking (by donation of hydrogen atoms
or electrons that convert free radicals into more stable species) and decomposing lipid peroxides
into stable final products (Hussain et al., 2008).
Molluscs are considered as one of the important sources to derive bioactive compounds that
exhibit antitumor, antimicrobial, anti-inflammatory, and antioxidant activities (Benkendorff et
al., 2011). It is also containing rich nutrients that are beneficial to people in all ages (Anand et
al., 2010; Andreo, and Jorge, 2006). In our body, oxidation process leads to cell damage, cancer
and degenerative diseases; antioxidant molecules present in different molluscs has prevent cell
damage from oxidation reaction (Nagash et al., 2010). It is also believed that the snails are very
good source of bioactive compounds considering the importance of the group.
Bioactive compounds such as antioxidants are frequently added to food supplies to provide
health benefits outside the basic nutritional values. Food industries have tried to improve the
quality and nutrition value of their products, defending the association of ordinary diet supplies
with natural compounds contributes to a lower risk in the development of chronic diseases,
including cancer and cardiovascular disorders (Biesalski, et al, 2009). Most of the pathogens are
increasingly resistant to the major classes of the routinely used antibiotic. It is a metabolite,
which can or not be synthesized by the organism, such as vitamins, proteins or polyphenols.
Those are essential compounds presenting a range of different bioactivities including antitumor,
anticoagulant, antifungal, antiviral, anti-flammatory, antimicrobial and antioxidant activities
(Bhatnagar & Kim, 2010).
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A549 is a malignant cell line which was derived from human lung carcinoma. A549 cells
resemble type II cells in a number of important features, because they are readily cultured and
derived from a human source, and they are widely used as a model of type II cells (Umimo et al.,
2000). For this reason A549 cell line was chosen for this study. The earliest morphological
changes in apoptotic cells include cytoplasmic shrinking, loss of cell–cell contacts and active
membrane blabbing (Sutherland et al., 2001). Apoptosis is a physiological process leading to cell
death (Chen

et al., 2002). It plays an important role as a protective mechanism in the organism

by removing damaged cells or over proliferating cells due to improper mitotic stimulus (Lee et
al., 2010). The induction of apoptosis has become a target strategy for antitumor drug discovery
in recent years, and an apoptosis-inducing agent specific for tumor cells may be an ideal
antitumor drug (Chen et al., 2002). In this study, we report that the carvacrol was cytotoxic
towards a human non-small cell lung cancer (NSCLC) cell line (A549) and caused the cells to
undergo apoptotic cell death.
Discovering the natural products against the human diseases is a current focusing of research.
Unlike synthetic chemicals natural products have low toxicity, complete biodegradability and
eco-friendly. Many anti-oxidant and anticancer agents are used with varying degrees of success,
they all have some distinct disadvantages such as treatments may affect normal cells as well and
cause serious and potentially life threatening side effects. Therefore, new anticancer treatments
are continuously being sought which will prove to be more selective in inhibiting cancer cells,
while being less toxic to the normal cells. Hence, in the present study the bioactive compounds /
secondary metabolites were isolated from the freshwater gastropod P.virens and its in vitro antioxidant and anti-cancer efficacy was evaluated.
MATERIALS AND METHODS
Collection of samples and extraction
The freshwater gastropods P.virens were collected from the Lower Anaicut Reservoir, Thanjavur
district, Tamilnadu. The collected fresh molluscs were preserved with ice and transported to the
laboratory and identified by the standard literature of (Subha Rao., 2003). The shell removed
fresh tissue samples were washed with sterile distilled water. The extraction method was
followed by (Vinodhini et al., 2017).
The freshly collected mollusk tissues each 25g in wet weight were soaked in aqueous, ethanol
and methanol separately and maintained for 3 days. The extracts were filtered through Whatman
No.1 filter paper and the solvents were concentrated by rotary evaporator (VC100A Lark
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Rotavapor at 30°C) and freeze dried to give light yellow gummy mass which stored at 4˚C for
further analysis.
Sample analysis in GC-MS
The purified gastropod fractions were individually examined using GC SHIMADZU QP2010
Ultra system and gas chromatograph interfaced to a mass spectrometer equipped with Elite-1
fused silica capillary column. For GC-MS detection, an electron ionization energy system with
ionization energy of 70eV was used. Helium was used as carrier gas at constant flow rate 4
ml/min and an injection volume of 2μl was employed (injector temperature 250ºC: ion source
temperature 200ºC). The Column temperature was programmed from 800C (holding time 1 min)
– further increase (5°C/min) – upto 300°C (2min) with column flow rate of 1 µl /min. The
sample was run for 47 min with solvent out time of 3.5 min. Mass spectra were taken with scan
interval of 10 min.
Interpretation of mass spectrum GC-MS was conducted using the database of National Institute
of Standard and Techniques (NIST11s) and WILEY8 having more patterns. The spectrum of the
unknown component was compared with the spectrum of the known components stored in the
NIST11s and WILEY8 library. The name, molecular weight, molecular formula and structure of
the component of the test material were identified.
Antioxidant Assay
Antioxidant activity of the methanolic extract of P.virens were estimated in terms of total
antioxidant activity, DPPH, Hydroxyl radical scavenging activity , total reducing power,
chelating ability on Ferrous ions method. The two most commonly used synthetic antioxidants;
Butylated Hydroxyl Anisole (BHA) and Butylated Hydroxyl Toluene (BHT) are restricted
because of their toxicity and DNA damage induction followed by Arjun et al., (2017).
Assay of Total Antioxidant Activity (TAA)
The free radicals oxidize the highly unsaturated beta carotene. Consequently, the orange colored
chromophore of beta carotene would be degraded and the results can be monitored
spectrophotometrically. The antioxidant activity is determined by the conjugated. The total
antioxidant activity was carried out according to the Diene method described by Moovendhan
(2016). Briefly, 2.0 ml of sample at various concentrations (50-250 µg/ml) was mixed with 1.0
ml reagent solution (0.6 M sulfuric acid, 28mM sodium phosphate and 4mM ammonium
molybdate). The reaction mixture was incubated at 95°C for 90 min in water bath. After the
mixture had been cooled to room temperature, the absorbance of each solution was measured at
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695nm against a blank. The L-ascorbic acid and BHA were used as standards and the total
antioxidant capacity was expressed as ascorbic acid equivalent.
Antioxidant activity (%) = (A0 – A1 / A0) X 100
Where; A0 is the absorbance of control and A1 is the absorbance of test. Ascorbic acid and
Butylated Hydroxyanisole (BHA) (Lingnert et al., 1979) can be used as a positive control.
Assay of Scavenging ability on 1,1 dipheny l-2 picrylhydrazy radicals(DPPH)
The Scavenging ability on DPPH radicals was determined according to the method Lee et al.,
(2007). Each sample (50-250 µg/ml) in 2g/l acetic acid solution (4 ml) was mixed with 1ml of
aqueous, ethanol and methanol solution containing DPPH radicals, which result a final
concentration of 10mmol/l DPPH. Briefly, the concentrations (50-250 µg/ml) of extracts were
prepared in methanol. DPPH solution (0.004%) was prepared in ethanol and 1 ml of this solution
was mixed with the same volume of aqueous, ethanol and methanol gastropod extracts and
standard ascorbic acid, BHA solution separately.
The mixture was shaken vigorously and left to stand for 30 minutes in the dark and the
absorbance was then measured at 517nm against a blank. Ascorbic acid and BHA were used for
comparison. The scavenging ability was calculated by
(A control – A sample)
DPPH Scavenging ability (%) = ----------------------------------- х 100.
A control
Where A

control

the absorbance of the control reaction (1 ml of ethanol with 1 ml of DPPH

solution), and A Sample the absorbance of the test sample. The results were analyzed in triplicate.
Assay of Hydroxyl Radical Scavenging
The reaction mixture containing sample (50-250µg/ml) was incubated with deoxyribose (3.75
mM), H2O2 (1 mM), FeCl3 (100 mM), EDTA(100 mM) and ascorbic acid (100 mM) in
potassium phosphate buffer (20 mM, pH 7.4) for 60 minutes at 37ºC. The reaction was
terminated by adding 1ml of TBA (1%, w/v) and 1ml of TCA (2%, w/v) and then the tubes were
heated in a boiling water bath for 15 minutes. The contents were cooled and the absorbance of
the mixture was measured at 535 nm against reagent blank. Decreased absorbance of the reaction
mixture indicated decreased oxidation of deoxyribose.
Inhibition (%) = (A0-A1) / A0 x 100)
Where A0 represents control absorbance (a blank without peptides) and A1 represents the
sample’s absorbance. Final assay values are presented as means taken from separate assays of
samples for concentration.
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Assay of Reducing Power
Briefly, 1 ml of P.virens methanolic extract (50-250µg/ml) in phosphate buffer (0.2 M pH 6.6)
was mixed with 1 ml of potassium ferricyanide (1%, w/v) and incubated at 50ºC for 20 min.
Afterwards 2.0 ml of TCA (10% w/v) was added to the mixture to terminate the reaction. The
solution was mixed with 1.25 ml of ferric chloride (0.1% w/v) and the absorbance was measured
at 700nm. The L-ascorbic acid and BHA were used as standards.
Assay of Chelating Ability on Ferrous Ions
Chelating ability was determined according to the method of Dinis et al., (1994). Each sample
(50-250µg/ml) in 2 g/l acetic acid solution (1 ml) was mixed with 3.7 ml of methanol and 0.1 ml
of 2 mmol/l ferrous chloride. The reaction was initiated by the addition of 0.2 ml of 5 mmol/l
ferrozine. After 10 minutes at room temperature, the absorbance of the mixture was determined
at 562nm against a blank and Ethylene diamine tetra acetic acid (EDTA) was used as a standard.
A lower absorbance indicates a higher chelating power.
Metal chelating effect (%) = ((Abs1-Abs2)/Abs1) x 100
Where Abs1 was the absorbance of the control and Abs2 was the observed absorbance for the
sampled P.virens methanolic extract concentration.
Culturing of cell lines
The Vero and human lung cancer cells (A549) were obtained from Kings Institute of Preventive
Medicine and Research, Guindy, Chennai. The cells were grown in 96-well tissue culture (TC)
plate in Dulbecco’s Minimum Essential Medium (MEM) with Trypsin-phosphate-verseneglucose (TPVG) solution, 10% New Born Calf Serum (NBCS) (Gibco-Invitrogen), 100 U/mL of
penicillin (Gibco-Invitrogen) and 100 𝜇g/mL of streptomycin (Gibco-Invitrogen). The cells were
incubated in CO2incubator (Haier Electric Co., Ltd.,) at 37oC in 95% humidified atmosphere
enriched by 5% CO2 and sub-cultured every 3-4 days once.
MTT cell viability assays
The MTT assay was done using the methodology of Siddiqui et al (2010). The monolayer of cell
culture was trypsinized and the cell count was adjusted to 1.0x105 cells/ml using growth medium.
To each well of the 96 well microtitre plate, 0.1ml of the diluted cell suspension
(approximately10, 000 cells /well) was added. After 24 hours, when a partial monolayer was
formed, the supernatant was flicked off, the monolayer was washed once and 100l of Pila
virens methanolic extract with different concentrations (100, 200, 250,500 and 1000µg/ml) was
added to each well. The plates were then incubated at 37oC for 3 days in 5% CO2 atmosphere,
and microscopically examined at the end of 6, 12, 24 and 36 hours for recording the result. After
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72 hours, the test solutions in the wells were discarded and 50l of MTT in HBSS-PR was added
to each well. The plates were gently shaken and incubated for 3 hours at 37 oC in 5% CO2
atmosphere. The supernatant was removed and 50l of propanol was added and the plates were
gently shaken to solubilize the formed formazan. The absorbance was measured using a
microplate reader at the wavelength of 540nm. The percentage growth inhibition was calculated
using the formula given below:
% Cytotoxicity = (1-Abs test /Abs Control) × 100
Statistical analysis
The results were expressed as mean ± standard deviation. Descriptive statistics was used to
analyze the mean, standard deviation, variation, and level of statistical significance between
groups. When p < 0.05 and p < 0.01, it was considered statistically significant for analysis of
percent inhibition of cell growth.
RESULTS AND DISCUSSION
Extraction and chemical characterization of secondary metabolites
Isolation and purification of bioactive compounds extracts of the snail for its biological activity.
The active principles with their retention time (RT), molecular formula, molecular weight (MW),
and concentration (Peak area %) are recorded. Pila virens whole animal extract by GC-MS
analysis clearly showed the presence of four compounds they are Benzaldehyde, 4-Methyl
(9.844), Benzene, 1,3-Bis(1,1-Dimethylethyl) - (14.573), Phenol, 2,4-Bis(1,1-Dimethylethyl)(21.337) Hexadecanoic Acid, Methyl Ester (30.613).
Table 1. Activity of components identified in the whole body muscle extract of
P.virens
Retention
P
Peak

Time
1

1

2

3

9.844

2
14.573

3
21.337

Peak
Area
%
40.29

17.83

Molecular

Formula

Weight

C8H8O

120

C14H22

2
7.21

Molecular

C14H22O
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206

Name

Activity

Benzaldehyde,

Neurotoxicity ,

4-Methyl

Antioxidant

Benzene, 1,3-

Antibacterial activity,

Bis(1,1-

Antioxidant,

Dimethylethyl)

Antiseptic

Phenol, 2,4-

Analgesic, Anesthetic,

bis(1,1-

Antioxidant,

Dimethylethyl)

Antiseptic,

Compound
Structure
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Antibacterial,
Antiviral, Cancer
preventive

4

4
30.613

1
4.68

C17H34O2

270

Hexadecanoic

Antioxidant,

Acid, Methyl

Antandrogenic,

Ester

Hyporcholesterolemic

Fig. 1. GC-MS analysis of bioactive compound of P.virens
Total Antioxidant Activity
The Pila virens methanolic extract showed the total antioxidant activity in the range of 9.4±0.34
to 18.86±0.44 µg/ml, 12.17±0.45 to 28.16±0.42 µg/ml and 20.59±0.49 to 66.69±0.62 µg/ml at
different concentrations 50 - 250 µg/ml. The maximum of 66.69±0.62 inhibition was observed at
the concentration of 250 µg/ml of Pila virens methanolic extract to compared aqueous and
ethanolic extract. It was observed that the total antioxidant activity was found increasing with
increasing concentration. On comparison the standards L- ascorbic acid and BHA reported
80.12% and 88.05% of total antioxidant activity at the highest concentration of 250µg/ml
respectively.
DPPH Radical Scavenging Activity
The effect of Pila virens methanolic extract on oxidative damage induced by hydroxyl radical at
different concentrations (50 - 250 µg/ml) was found between 11.73 ± 0.81 to 18.53 ±0.52 µg/ml,
15.72 ± 0.58 to 53.22 ±0.28 µg/ml, and 22.02 ±0.80 to 75.61±0.49 µg/ml of Pila virens
methanolic extract to compared aqueous and ethanolic extract. The maximum of 75.61%
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inhibition was observed at the highest concentration of 250 µg/ml of Pila virens methanolic
extract. The hydroxyl radical scavenging activity of L-ascorbic acid and BHA was 79.8 and
80.2% at 250 µg/ml. The decrease in absorbance of DPPH radical is caused by antioxidants,
because of the reaction between antioxidant molecules and radicals, progresses, which results in
the scavenging of the radical by hydroxyl donation.
Hydroxyl Radical Scavenging Activity
The effect of Pila virens methanolic extract on oxidative damage induced by hydroxyl radical at
different concentrations (50 - 250 µg/ml) was found between 5.03 ±0.38 to 12.4±0.58 µg/ml,
7.26±0.26 to 33.58±0.50µg/ml, and 10.02±0.39 to 62.07±0.77µg/ml of Pila virens methanolic
extract to compared aqueous and ethanolic extract. The maximum of 62.07 % inhibition was
observed at the highest concentration of 250 µg/ml of Pila virens methanolic extract. The
hydroxyl radical scavenging activity of L-ascorbic acid and BHA was 80.34 and 82.56% at 250
µg/ml.
Superoxide Radical Scavenging Activity
The effect of Pila virens methanolic extract on oxidative damage induced by superoxide radical
at different concentrations (50 - 250 µg/ml) was found between 14.16±0.71 to 24.86±1.14 µg/ml,
22.48±0.94 to 53.91±0.46 µg/ml, and 26.19±0.29 to 60.63±0.48 µg/ml of Pila virens methanolic
extract to compared aqueous and ethanolic extract. The maximum of 60.63 % inhibition was
observed at the highest concentration of 250 µg/ml of Pila virens methanolic extract. The
hydroxyl radical scavenging activity of L-ascorbic acid and BHA was 82.45 and 85.29% at 250
µg/ml.
Antioxidant Activity
Antioxidants play an important role in food industries for purposes of nutritional preservation
and prevention of color and flavor deterioration. Analysis of antioxidant activity on Pila virens
methanolic extract showed higher ferrous chelating (67.09%) and hydroxyl radical scavenging
activities (60.21%) compared to BHA (80.34 % and 82.56%). However, BHA showed higher
reducing power (2.52%). The ferrous ion (Fe2+) is a pro-oxidant that interacts with hydrogen
peroxide (Fenton reaction) to produce reactive oxygen species (ROS) and the hydroxyl (OH) free
radical, which may initiate and/or accelerate lipid oxidation (Stohs, 1995). The complex
formation of the ferrous ion is disrupted when chelating agents are present, resulting in decreased
of color (Thiansilakul et al., 2007). As for reducing power, the presence of antioxidants in causes
the Pila virens methanolic extract reduction of the ferricyanide complex to its ferrous form.
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Validation Tests Validation trials were run to determine the actual yield and antioxidant activity
under the stated optimized conditions. Experimental results for optimized hydrolysis produced a
9.08% yield with an averaged antioxidant activity of 60.21%. Both values were less than
predicted values which anticipated a yield of 19.78% and antioxidant activity of 67.09%. These
lower results were likely due to losses occurring during the process of freeze drying as a
consequence of small batch drying (Abdul Hamid and Bee, 2002).
Table 2. Antioxidant activity of P.virens different extracts (Water, Ethanol and Methanol)
Concentration

50 µg/ml

100 µg/ml

150 µg/ml

200 µg/ml

250 µg/ml

Extracts

A

E

M

A

E

M

A

E

M

A

E

M

A

E

M

Total

9.4±

12.17

20.59

11.23

19.83

30.01

13.5±

24.03

41.88

16.93

25.2±

50.9±

18.86

28.16

66.69

antioxidant

0.34

±0.45

±0.49

±0.27

±0.77

±0.81

0.54

±0.79

±0.48

±1.11

0.43

.0.41

±0.44

±0.42

±0.62

11.73

15.72

±

±

22.02

13.7

33.7±

14.83

36.53

48.88

15.4

44.47

61.02

18.53

53.22

75.61

0.81

0.58

±0.80

±0.60

0.56

±0.51

±0.51

±0.41

±0.21

±0.20

±0.40

±0.52

±0.28

±0.49

5.03

7.26±

10.02

7.2

13.16

19.07

8.06±

16.25

30.48

10.5±

25.53

49.24

12.4±

33.58

62.07

±0.38

0.26

±0.39

±0.69

±0.31

±0.36

0.36

±0.27

±0.54

0.54

±0.20

±0.27

0.58

±0.50

±0.77

DPPH

Hydroxyl

Superoxide

23.80
±
0.53

14.16

22.48

26.19

13.7±

27.59

39.07

16.46

37.8±

44.12

20.6±

48.26

54.39

24.86

53.91

60.63

±0.71

±0.94

±0.29

0.21

±0.49

±0.36

±0.55

0.78

±0.74

0.49

±0.66

±0.21

±1.14

±0.46

±0.48

Cytotoxicity activity of P.virens
The Pila virens methanolic extract was initially evaluated for their cytotoxic effects on vero
(Normal) cell lines. The maximum cytotoxicity (20%) of methanolic extract was observed at
1000 µg/ml concentration.
Anticancer Activity on A549 Cell Lines
The Pila virens methanolic extract showed the anticancer activity against A549 cell line in a
dose dependant manner. A549 cells treated with Pila virens methanolic extract in different hours
(6, 12, 24 and 36 hours) after the 36 hours the cells growth are controlled. The Pila virens
methanolic extract showed a maximum inhibition of 68% at 500µg/ml against A549 lung cancer
cells. The present investigation the minimum inhibition of 12% was recorded at 100µg/ml
concentration. The P.virens methanolic extract showed the anticancer activity against A549 cell
line in a dose dependant manner.A549 cells treated with P.virens methanolic extract in different
concentration level (100, 200, 250, 500 and 1000 µg/ml) after the 36 hours the cells growth are
changes occurred. A549 cell normally has a polygonal shape and sheet like pattern in normal
monolayer culture, which is compatible with its epithelial origin. The Pila virens methanolic
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extract showed a maximum inhibition of 68% at 500µg/ml against A549 lung cancer cells. The
present investigation the minimum inhibition of 12% was recorded at 50µg/ml concentration.

Fig. 2. Compared anticancer activity on normal Vero cell line to A549 cell lines in different
concentration
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Discussion
The secondary metabolites derived from number of molluscs possess antibiotic, anti-parasitic,
antiviral and anti-cancer activities. Protein is a major biochemical constituent in all invertebrate
and received highly attention due to their potential bioactive and functional properties. Many
molluscs have evolved chemical defense mechanism for their P.virens methanolic extract and
thus producing secondary metabolites which possess antioxidant activities.
Diphenylpicrylhydrazyl (DPPH) is stable nitrogen centered free radical which can be effectively
scavenged by antioxidants (Vilano et al., 2007) and also considered as a good kinetic model for
peroxylradicals (Rackova et al., 2007). The ability of protein to scavenge DPPH radical was
determined by the decrease in it is absorbance in spectrophotometer. When, the solution of
diphenylpicrylhydrazyl was mixed with substance that can donate a hydrogen atom then this give
rise to the reduced form (Diphenylpicrylhydrazine) which indicates the loss of violet color
(Molyneux, 2004).
The present investigation shown that the partial purified from P.virens methanolic crude extract
exhibited DPPH scavenging activity. Since the effect of antioxidants on DPPH radical
scavenging is thought to be due to their hydrogen donating ability. The reducing power ability of
partial purified protein of P.virens methanolic extract greatly depends on the presence of
reductions, which have exhibit antioxidant potential by breaking the free radical chain by
donating a hydrogen atom (Zou et al., 2004). Hydrogen peroxide is a weak oxidizing agent
(Pandimadevi et al., 2008) and once inside the cell it can probably react with Fe2+ and possibly
Cu2+ to form hydroxyl radicals and this may be the origin of toxic effects (Kulshreshthal et al.,
2011).
The result reveals that there is a strongest H2O2 scavenging activity was observed for protein at
various concentrations when compared to be good scavenger of hydrogen peroxide.
Nevertheless, the maximum activity has observed in P.virens methanolic extract can be a good
antioxidant for removing hydrogen peroxide free radicals. In the present study, P.virens
methanolic extract at the concentration from 20 to 250μg/ml exhibited 67.09%, 74.83%, 60.21%
and 59.89% respectively. The present result suggests that the P.virens methanolic crude extract
might be potent agent for scavenging assay. In the present study of P.virens extract at the various
concentrations showed higher absorbance to indicating the tissue extract is the best source of
antioxidant compounds. The chelating effects of various extracts on Fe2+ were determined by the
formation of ferrozine -Fe2+ complexes.
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Results also showed that the antioxidant activity of P.virens methanol extract has potential as a
radical scavenger due to its high chelation of the ferrous ion as well as hydroxyl radical
scavenging activity. In addition, although lower than that of BHA, P.virens methanolic extract
protein hydrolysate has reducing power activity. In the present investigation, the P.virens
antioxidant activity correlated with to Pomacea canaliculata respectively antioxidant scavenging
activity on DPPH ranged from 11.8% to 92.60% with the highest activity (92.60%) was recorded
at 65ºC with a 2% enzyme concentration, a pH of 10, and hydrolysis time of 60 minutes.
Kaensombath, (2005) and Yahya et al., (2006) reported that the Pomacea canaliculata their
chemical content includes 65.0% crude protein (flesh, excluding shell) and 13.5% dry matter
with high mineral and vitamin content and appears to be a good mineral source as indicated by
their calcium (35% in the shell) and phosphorus content (1.1%), and they are also a good source
of energy (12.55 MJ kg-1). The involvement of free radicals, especially their increased
production, appears to be a feature of most, if not all human diseases, including cardiovascular
disease and cancer (Deighton et al., 2000; Hariprasath et al., 2017).
Sivakumar and Rajagopal, (2011) have been reported that the highest antioxidant activity was
observed in methanol extract from eight green algal species. Nevertheless, Uma et al., (2011)
observed that the methanolic extracts displayed greater potential in all antioxidant assays when
compared to ethanolic and acetone extracts of green microalgae Desmococcus olivaceous and
Chlorococcum humicola. Similarly, Lee et al., (2010) reported that 80 % of methanol extract and
organic solvent fractions (n-hexane, chloroform, and ethyl acetate of Halochlorococcum
porphyrae and Oltamannsiellopsis unicellularis showed notable activities indicating the higher
efficacy for scavenging of free radicals. These implications are important as radical scavengers
may protect cell tissues from free radicals, thereby preventing diseases such as cancer. Free
radicals such as superoxide radical (O2), hydroxyl radical (OH) and other reactive oxygen
species are associated with multistage carcinogenesis and mutagenesis. In present study,
antioxidant activity of purified crude methanolic extract of P.virens was investigated. Although
radical scavenging and antioxidant activities, as determined by scavenging effect on the total
antioxidant activity, DPPH, chelating effect on ferrous ions, Hydrogen peroxide scavenging
activity, superoxide scavenging activity and reducing power.
The present investigation was to purify and characterize methanolic extracted from the P.virens
snails. Moreover the antioxidant property is derived from in the marine ecosystem only although
present in the freshwater ecosystem. Nevertheless antitumor pharmacological studies were
conducted with potentially promising in-vitro cytotoxicity data generated with freshwater snail
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and human tumor cell lines were reported extremely scanty. In the scientific research, freshwater
snails are used as model animals especially in molecular biology and immunology.
Cancer is a growing health problem around the world. Cancer continues to be the largest cause of
mortality in the world and claims over 6 million lives every year (Hemminkin and Mutanen,
2001). Natural products have long been used to prevent and treat many diseases, including
cancer, and thus they are good candidates for the development of anticancer drugs (Smith
Warner et al., 2000). Molluscs also contain highly rich nutrients, which are beneficial to humans.
Many of these natural products have interesting biomedical potential, pharmaceutical relevance
and diverse applications (Anand et al., 2010). In the present investigation, the lung cancer cells
are treated with P.virens methanolic extract. Naturally some bioactive compounds are present in
the freshwater species still down with explained.
Cytotoxicity is one of the chemotherapeutic hallmarks of anti-tumor activity (Benkendorff , 2010).
Cancer Resource is a database that integrates cancer-relevant relationships of compounds and targets
complemented with experimental and supporting information on genes and cellular effects (Ahmed et al.,
2011). Cancer-relevant genes have been intensively studied and the fundamental hallmarks of cancer were
established by Hanahan and Weinberg (2011) and the applicability of these concepts will increase the
development of new avenues to treat human cancer. Nearly all cancers are caused by abnormalities in the
genetic material of the transformed cells. The biomolecule also appears to inhibit the expression of certain
specific genes that are involved in DNA replication and cell proliferation, thereby inhibiting tumor
spreading and growth. Once a cancer diagnosis is confirmed, it is determined how to treat it.
Conventionally, there are three ways to treat cancer; these are chemotherapy, radiation, and surgery
hormone therapy. Any of these or combination of these is used to treat cancer.

CONCLUSION
In India the molluscan species occur in a wide range of habitats in the freshwater environment.
The species abundance and economic resources pertaining to this group are vast. The
conservation of molluscs is very important because of these great economic values, although the
conservation is impossible without proper understanding of mollusc biology, habit and habitat
and their physiological activities. To conserve the molluscs, understanding of defense
mechanism through research study is essential. Understanding the immune defenses of these
creatures is very important for improving disease resistance and increasing the survival of
ecologically and economically important molluscs.
Natural products in simplest term are the chemical compounds, produced by living organisms.
The cells of living organisms can be considered as micro chemical reactors producing large
number of chemical compounds through metabolic reactions. Natural products unlike synthetic
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chemicals have low toxicity, complete biodegradability, availability from renewable sources and
some cases low cost. It is because of these reasons that health care products and environmentally
acceptable agricultural compounds are mainly natural products or are derived by modification of
natural product leads.
REFERENCES
Adjei, A.A., Hidalgo, M. 2005. Intracellular signal transduction pathway proteins as targets for
cancer therapy. J Clin Oncol. 23: 5386–5403.
Ahmed, Z., 2011. Acute toxicity and haematological changes in common carp (Cyprinus carpio)
caused by diazinon exposure. African Journal of Biotechnology., 10(63):13852-13859.
Anand. P.T., Chellaram. C., Kumaran. R., Shanthini. C.F., 2010. Biochemical composition and
antioxidant activity of Pleuroploca trapezium meat. J. Chem. Pharm. Res. 2 : 526-535.
Andreo, D., and Jorge, N., 2006. Antioxidantes Naturais: Tecnicas de Extraccao. Curitiba, 2:
319-336.
Arun Baskar M., Vimala C, Bharatiraja C, Thavaselvi P, Ramesh S, Arjun P. 2018. Biomedical
applications in central nerve systems. International Journal of Pure and Applied
Mathematics, 118(24): 1-12.
Arjun P, Semwal D.K, Semwal, R.B, Malaisamy M, Sivaraj C, Vijayakumar S. 2017. Total
Phenolic Content, Volatile Constituents and Antioxidative Effect of Coriandrum sativum,
Murraya koenigii and Mentha arvensis. The Natural Products Journal, 7(1): 65-74.
Benkendorff K, McIver CM, Abott CA. 2011. Bioactivity of the murex homeopathic remedy and
of extracts from an Australian murcid mollusc against human cancer cells. EvidenceBased Compl Altern Med doi.10.1093/ecam/nep042 1.vol. 12pp.
Benkendorff, K.2010. Molluscan biological and chemical diversity: secondary metabolites and
medicinal resources produced by marine molluscs. Biol. Rev. Camb. Philos. Soc. 85 (4),
757–775.
Bhatnagar, I., Kim, S., 2010.

Immense essence of excellence: Marine microbial bioactive

compounds. Mar. Drugs, 8, 2673–2701.
Biesalski, H.; Dragsted, L.; Elmadfa, I.; Grossklaus, R.; Mu¨ ller, M.; Schrenk, D.; Walter, P. &
Weber, P. 2009. Bioactive compounds: Definition and assessment of activity. Nutricion,
25: 1202–1205.
Brenner, D. R., McLaughlin, J. R., Hung, R. J., 2011. Previous lung diseases and lung cancer
risk: a systematic review and meta-analysis. PLoS One, 6(3), e17479.

Volume XI, Issue IV, April/2020

Page No:394

WAFFEN-UND KOSTUMKUNDE JOURNAL

ISSN NO: 0042-9945

Chen, X., Lin, Y., Liu, M., and Gilson, M. K. 2002. The Binding Database: data management
and interface design. Bioinformatics. 18 (1):130-139.
Clardy, J. &Walsh, C. 2004. Lessons from natural molecules. Nature 432, 829–837.
Craigg, G.M.; Newman, D.J.; Weiss, R.B. 1997. Coral reefs, forests and thermal vents: The
worldwide exploration of nature for novel antitumor agents. Semin. Oncol., 24, 156-163.
Deighton N., Brennan R., Finn C., Davies H.V. 2000. Antioxidant properties of domesticated
and wild Rubus species, J. Sci. Food Agric; 80: 1307-1313. DOI: 10.1002/10970010(200007).
Dinis. T.C.P., V.M.C. Madeira, L.M. Almeida, 1994.

Action of phenolic derivatives

(acetoaminophen, salicylate and 5-aminosalicylate) as inhibitors of membrane lipid
peroxidation and as peroxy radical scavengers, Arch. Biochem. Biophy. 315 : 161-169.
Esmaeelian, B.; Kamrani, Y.Y.; Amoozegar, M.A.; Rahmani, S.; Rahimi, M.; Amanlou, M.
2007. Anti-cariogenic properties of malvidin-3,5-diglucoside isolated from Alcea
longipedicellata against oral bacteria. Int. J. Pharmacol, 3, 468–474.
Ferlay, J., Soerjomataram, I., Dikshit, R., Eser, S., Mathers, C., Rebelo, M., Parkin, D. M.,
Forman, D., & Bray, F. 2014. Cancer incidence and mortality worldwide: Sources,
methods and major patterns in GLOBOCAN 2012. International Journal of Cancer.
Hanahan D, Weinberg RA. 2000. The hallmarks of cancer. Cell;100:57–70.
Hariprasath L, Jegadeesh R, Arjun P, Raaman N. 2015. In vitro propagation of Senecio
candicans DC and comparative antioxidant properties of aqueous extracts of the in vivo
plant and in vitro derived callus. South African Journal of Botany, 98: 134–141.
Harvey, A. 2000. “Strategies for discovering drugs from previously unexplored natural
products,” Drug Discov. Today, 5, pp. 294- 300.
Harvey, A. 2007. Natural products in drug discovery. Drugs Discovery Today, 13: 894 – 901.
Hemminkin, K., and P. Mutanen, 2001. Genetic epidemiology of multistage carcinogenesis.
Muta. Res. 473: 11-21.
Hussain A. I., Anwar F., Sherazi S. T. H. and Przybylski R. 2008. Chemical composition,
antioxidant and antimicrobial activities of basil (Ocimum basilicum) essential oils
depends on seasonal variations,” Food Chem.; vol. 108, no. 3, pp. 986–995.
Kaensombath, L.2005. Evaluation of the nutritive value of ensiled and fresh Golden Apple snails
(pomacea spp) for growing pigs. Research Papers, National University of Laos,
Vienetiane, Laos.

Volume XI, Issue IV, April/2020

Page No:395

WAFFEN-UND KOSTUMKUNDE JOURNAL

ISSN NO: 0042-9945

Kulshreshthal M., Goswami M., Raol CV., Ashwlayan VD. and Yadav S.2011. Estimation of
antioxidant potential of aqueous extract of Ficus bengalensis leaf on gastric ulcer. Int. J
Phar Sci Rev Res. 9 (1), 122 – 126.
Lee S.H., Lee J.B., Lee K. W., Jeon Y. J. 2010.Antioxidant prosperities of tidal pool microalgae
Halochlorococcum porphyrae and Oltamannsiellopsis unicellularis from Jeju Island,
Korea, Algae. 25(1): 45-56. DOI: 10.4490/algae.25.1.45.
Lingnert. H., K. Vallentin, C.E. Eriksson. 1979. Measurement of antioxidative effect in model
system, J. Food Proc. Pres. 3: 87-103.
Molyneux P. 2004. The use of the stable free radical diphenylpicrylhydrazyl (DPPH) for
estimating antioxidant. Songklanakarin J Sci Technol. 26, 211-219.
Moovendhan, M; Seedevi, P.;Viramani, S.; Shanmugam, A.2016. Bioactive potential and
structural chracterization of sulfated polysaccharide fromseaweed (gracilaria corticata).
Carbohydr. Polym. 155, 516–524.
Nagash YS, Nazeer RA, Sampath Kumar NS.2010. In vitro antioxidant activity of solvent
extracts of molluscs (Loligo duvauceli and Donax strateus) from India. World J Fish Mar
Sci. 2: 240 245.
Newman DJ, Cragg GM. 2007. Natural products as sources of new drugs over the last 25 years. J
Nat Prod. 70:461–477.
Pandimadevi K., Suganthi N., Kesika P. and Karuthapandian S. 2008. Bioprotective properties of
seaweeds: In vitro evaluation of antioxidant activity and antimicrobial activity against
food borne bacteria in relation to polyphenolic content. BMC Compl Alt Med. 8 (38), 111.
Rackova L., Oblozinsky M., Kostalova D., Kettmann V. and Bezakova L.2007. Free radical
scavenging activity and lipoxygenase inhibition of Mahonia aquifolium extract and
isoquinoline alkaloids. J Inflamm. 4,15-21.
Siddique NA, Mujeeb M, Najmi AK, Akram M. 2010. Evaluation of antioxidant activity,
quantitative estimation of phenols andflavonoids in different parts of Aegle marmelos.
African J PlantSci ;4:1–5.24.
Simmons TL, Andrianasolo E, McPhail K, Flatt P, Gerwick WH.2005. Marine natural products
as anticancer drugs. Mol Cancer Therapuetics. 4: 333-342.
SivaKumar K., Rajagopal S.2011. V. Radical scavenging activity of green algal species, Journal
of Pharmacy Research. vol. 4, no. 3, pp. 723–725.

Volume XI, Issue IV, April/2020

Page No:396

WAFFEN-UND KOSTUMKUNDE JOURNAL

ISSN NO: 0042-9945

Smith-Warner, S.A., PJ. Elmer, TM. Tharp, L. Fosdick, B. Randall, M. Gross et al., 2000.
Increasing vegetable and fruit intake: Randomized intervention and monitoring in an atrisk population. Cancer Epidemiol Biomarkers Prev. 9 : 307 -317.
Subha Rao NV. 2003. Indian seashells (Part: 1) Polyplacoptera and Gastropoda. Zoological
Survey of India, Occasional. 192:426.
Uma R., Sivasubramanian V., Niranjali Devaraj S. 2011. Preliminary phycochemical analysis
and in vitro antibacterial screening of green micro algae, Desmococcus Olivaceous,
Chlorococcum humicola and Chlorella vulgaris. J. Algal Biomass Utln. 2(3): 82– 93.
Umino T., Wang H., Zhu Y., Liu X., Manouilova L.S., Spurzem J.R., Leuschen M.P. and
Rennard S.I. 2000. Modification of type I collagenous gels by alveolar epithelial cells.
Am. J. Res. Cell Mol. Biol. 22: 702–707.
Vilano D., Fernandez-Pachona MS., Moyab ML. Troncosoa AM. and Garcia-Parrilla MC. 2007.
Radical scavenging ability of polyphenolic compounds towards DPPH free radical.
Talanta. 71, 230-235.
Vinothini K, Sri Devi M, Veronica Shalini, Sudharshan Sekar, Semwal RB, Arjun P, Semwal
DK. 2017. In vitro micropropagation total phenolic content and comparative antioxidant
activity of different extracts of Sesbania grandiflora (L.) Pers. Current Science, 113(6):
1142-1147.
Yahya, H., Wan Z. M. and Mohd, I. H. S. 2006. The golden apple snail (Pomacea sp.) as a
potential animal and aquaculture feed. Malaysian Agricultural Research and
Development Institute, MARDI, Serdang, Malaysia.
Zou YP., Lu YH. and Wei DZ. 2004. Antioxidant activity of a flavanoid rich extract of
Hypericum perforatum L.in vitro. J Agric Food Chem. 52, 5032-5039.

Volume XI, Issue IV, April/2020

Page No:397

