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ABSTRACT
The current study is to identifiy the bioactivities of the whole body extracts from marine molluscs Cardita
antiquata, occurring in the Mumbai coast. The crude extract from Methanol, Chloroform:Methanol (2:1) and
Chloroform extract checked for different biological activity. The extracted bioactive compound was subjected to
partial purification using column chromatography. The protein content of the bioactive compound and their
fractions was determined using Peterson’s method found that the highest protein content was in Chloroform
extract. The species used here did show significant hemolytic activity on the human blood cell and moderate
activity with Chloroform in chicken blood turn out to be a good pharmaceutical importance. The extracts from
C. antiquata gave some antibacterial activity show broad spectrum activity against human pathogenic bacteria. Invitro effect of neuromodulatory activity on brain of mice was found significant effective on the Na+K+ ATPase,
Mg++ATPase and AChE. Its has known for a long time that marine organisms have a whole lot of pharmacological
potential to be wonderful therapeutic agents.

*Corresponding
author
Dang et al., 2015). Marine clam Anadara granosa showed the
identification of bioactive compounds responsible for
antimicrobial and anticancer activities (Ramasamy and
Balasubramanian, 2012). Narayankar et al. (2002) reported
that the physiological studies on an intertidal blood
clam Cardita antiquata (Lam) from Mumbai coast. The
extracellular hemoglobin of the false cockle (Cardita antiquata)
was found to be considerably more resistant than the
intracellular hemoglobin of the blood cockle, Anadara granosa
(Patel and Patel, 1971; Dallas, 2013). The major work of marine
toxicologists has been the search of potential pharmaceutical
products. Hence, in the present study the crude extract from
Methanolic, Chloroform:Methanol (2:1) and Chloroform of
Cardita antiquata was investigated for their pharmaceutical
potential for development of drugs.

INTRODUCTION
Nature has been a source of medicinal agents for natural
products for thousands of years. The ocean and its manifold
living and non-living resources have long attracted the close
attention of mankind. The rapid development of the
pharmaceutical market has brought about a boom of
information regarding various toxins native to the mollusks
Studies on the antibacterial activity of the toxins, which would
lead to the development of extremely useful pharmaceutical
compounds. The marine environment is an exceptional
reservoir of bioactive natural products, many of which include
chemical / structural features not found in terrestrial natural
product. Marine organisms have evolved biochemical and
physiological mechanisms that include production of bioactive
compound for such purpose as reproduction, communication,
protection against prediction, infection and competition
(Halvorson, 1998). Protein and polypeptides may have a
greater importance in such studies. The number of natural
products isolated from marine organisms increases rapidly
and now exceeds 18,000 (Datta et al., 2015). The phylum
Mollusca is probably the third most important animal group
after the arthropods and vertebrates, forming a major part of
the world fauna. Although most natural medicines are derived
from plants, marine invertebrate phyla, including the Mollusca,
are of increasing interest as a source of novel bioactive
compounds (Coates and Nairn 2014; Dolashka et al., 2015;

MATERIALS AND METHODS
Specimen collection
The molluscs Cardita antiquata were handpicked from the
Khardanda in Mumbai during lowest low tide. They were
brought live to the laboratory, and frozen at -20ºC for further
use.
Extraction of crude toxin
Methanolic, Chloroform:Methanol (2:1) and Chloroform were
the extracting solution that was used. The Methanolic,
Chloroform:Methanol (2:1) and chloroform extract of Cardita
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antiquata yielded a total amount of 0.185g, 0.127g and 0.112g
of lyophilized crude extract respectively from approximately
25g of whole body tissue.

Refrigerated centrifuge) at 2,500 rpm for 15 minutes at
temperature 4ºC. Again, the supernatant was centrifuged at
15,000 rpm for 20 min at 4ºC temperature. Then the
supernatant was discarded and the pellet dissolved in sucrose
solution and again re-spun at 15,000 rpm for 20 minutes. It
was washed once again in the same fashion and the resultant
pellet was dissolved in the sucrose solution depending upon
the pellet size and kept in deep freezer as enzyme source.

Extraction of crude bioactive compound
Crude toxin was extracted following the method of Braekman
et al. (1989) with certain modifications. For extraction, the
shells of the molluscs were broken with a hammer. About 25g
of C. antiquata was weighed for each extraction solvent. The
extraction solvent used here were Methanol,
Chloroform:Methanol (2:1) and Chloroform. The samples were
kept in this solvent for 3 days for the extraction process to take
place. The solvent was evaporated at low pressure by using a
Buchi Rotavapor R-200 at a 30ºC. The resultant compound
was finally dried in a vacuum desiccator and stored at 4ºC in
a refrigerator in phosphate buffer for further use as crude
extracts.

Estimation of Na+ K+ATPase assay
The ATPase assay was measured as described by Lowry and
Lopez (1946) was followed. For total ATPase reaction mixture,
0.8 ml of Imidazole buffer (0.135 mM) with 100 mM NaCl,
20 mM KCl and 5 mM MgCl, were taken in each test tube and
0.1 ml enzyme (this quantity depends on the protein mg/hr of
enzyme source) was added and stirred. For Mg++ ATPase
reaction mixture, 0.07ml Digoxin was added as inhibitor for
Na+ K+ ATPase in addition to the above mixture. 0.1 ml of
triple distilled water was added to the total ATPase reaction
mixture and 0.030 ml of triple distilled water was added to
Mg++ATP ase mixture to bring the reaction mixture to a total
volume of 1.05 mL.

Partial purification
The crude protein from Cardita antiquata was extracted and
fractionated by method Stempein et al. (1970) in a
Diethylaminoethyl (DEAE) Cellulose Anion Exchange
Chromatography Coloum.

Hemolytic activity of the extracts was assayed on human
erythrocyte (A, B, AB and O) Blood groups, following Micro
Hemolytic Method (Pani Prasad and Venkateshvaran, 1997).

The reaction was started by adding 50 ml of ATP substrate
(4.5 mM) in each tube. All the tubes were gently shaken and
incubated at 37ºC for 30 minutes in a water bath. By adding
0.5 ml of 10% TCA the reaction was stopped and the content
of all tubes were centrifuged and the supernatants were taken.
To this supernatant, 0.3 ml of 0.1 N sodium acetate solution
followed by 0.4 ml of Ammonium molybdate (1%) and H2SO4
(0.05 N) solution were added to each tube. The color
developed was read at 800 nm in a spectrophotometer after
15 minute. Control experiments were also run simultaneously
with 100 ml of triple distilled water instead of toxins.

Antibacterial activity

Estimation of acetyl cholinesterase (AChE) activity

Seven species of human pathogenic bacteria namely Bacillus
Subtilis, Escherichia coli, Salmonella typhi, Pseudomonas
aeruginosa, Pseudomonas valgaris, Acinatobacter baumanii
and Enterobacter aerogenes were used to screen the
antibacterial activity (Soma Roy et al., 2011) The antimicrobial
activity of the crude extracts was assayed on selected bacterial
culture using the standard disc diffusion method (Becerro et
al., 1994, Slattery et al., 1995, Murugan and Ramasamy, 2003,
Ram et al., 2012). The human pathogenic bacterial strains
were grown in Nutrient broth (HiMedia) for 24 hrs before
seeding the Muller Hinton agar plates. The Whatman No 1
sterilized disc of 6mm diameter, impregnated with 100 µg/
disc of the crude extracts and air dried, were placed on the
Muller Hinton agar (HiMedia) plates and were incubated for
24hrs at 30ºC. The zone of inhibition was measured from the
edge of the disc to the clear zone in millimeter. The antibacterial
activity was assessed in triplicates.

In-vitro evaluation of the toxins effect on the mouse brain
AChE enzyme activity described by method Ellman et al.
(1961). Brain isolated from the male albino mouse weighing
20 ± 2gm was homogenized 0.25 M ice cold sucrose solution
and 2% (w/v) tissue homogenate was prepared in the same
sucrose solution and stored in the freezer as enzyme source.

Protein estimation
Protein estimation of the lyophilized toxin sample was done
as described by Peterson (1977) using Bovine Serum Albumin
(BSA) at the rate of 1 mg/ 1ml as the of the standard ranging
from 0.1 to 1 mg/1ml. The absorbance of standard and sample
were read after 3 minute in a spectrophotometer at 650 nm.
Hemolytic activity

Statistical analysis
Results were expressed as mean value ± standard error (SE).
All data were analyzed using analysis of variance (ANOVA)
followed by student’s t-test, taking p value <0.05 was regarded
as significant. All the statistical analyses were performed using
MS Excel Microsoft Office 2010.

RESULTS
Protein estimation
The protein estimated in crude samples of Methanolic,
Chloroform: Methanol (2:1) and Chloroform extract of C.
antiquata was 0.135mg/ml, 0.083mg/mL and 0.242mg/mL
respectively (Fig. 1). The protein content was ranged from
0.0008 mg/ml to 0.096 mg/mL in fractions of Methanolic
extract, 0.0292 mg/mL to 0.0436 mg/mL in the fractions of
Chloroform:Methanol (2:1) extract and 0.0084 mg/ml to 0.0391
mg/ml in the fractions of Chloroform extract (Table 1).

Neuromodulatory activity
Homogenate preparation
Partial purification fraction (mitochondrial nerve endings) from
male mouse (20 ± 2 gm) brain was prepared by the method of
Green et al. (1957). Brain isolated from the male albino mouse
weighing 20 ± 2 gm was homogenized in ice cold sucrose
solution (0.32 M ) and centrifuged (Sorvall super T – 20
150
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Table 1: Protein concentration (mg/ml) content in various fractions of the Methanol, chloroform:Methanol (2:1) and chloroform extract of
Cardita antiquata
Molarity of solution

Methanol

Chloroform: Methanol (2:1)

Chloroform

0.1M
0.2M
0.3M
0.4M
0.5M
0.6M
0.7M
0.8M
0.9M
1.0M

0.0008
0.0020
0.0042
0.0058
0.0096
ND
ND
ND
ND
ND

0.0292
0.0405
0.0436
ND
ND
ND
ND
ND
ND
ND

ND
ND
0.0084
0.0161
ND
0.0364
0.0223
0.039
0.0293
0.0322

Table 2: Hemolytic activity of Cardita antiquata on chicken and human erythrocytes
Extract

Protein Esti
mation (mg/ml)

Methanol
0.135
Chloroform: Methanol (2:1) 0.083
Chloroform
0.242

Hemolytic Titer
Chicken
Human
Human
Blood
Blood Group A+ Blood Group B+

Human
Blood Group AB+

Human
Blood Group O+

0
39.36
0

0
0
3.815

0
0
0

0
14.36
3.815

0
0
0

Table 3: Antibacterial activity of crude extracts of marine Molluscs Cardita antiquate by disc-diffusion method (NI: Not Indicated)
Type of extract

Zone of Inhibition (mm)
B. subtilus
E. coli

Methanol
NI
Chloroform: Methanol (2:1) NI
Chloroform
NI

NI
NI
NI

S.typhi

P. aeruginosa

P. valgaris

A. baumanii

NI
0.7
1.0

0.5
1.2
0.6

1.2
1.4
1.2

0.8
0.8
0.6

E. aerogenes
NI
0.8
NI

Table 4: In-vitro evaluation of the effect of the toxins from C. antiquata on mouse brain ATPase enzymes Na2+K+ATPase, Mg2+ATPase and
AChE enzyme (µM/mg protein/hour) activity
Type of extract

Na2+ K+ ATPase
Activity

%Activity

Mg2+ ATPase
activity

%Activity

AChE Activity

%Activity

Control
Methanol
Chloroform: Methanol (2:1)
Chloroform

0.005369
0.004126
0.005236
0.00502

- 44.0
-42.8
-35.48

0.00142
0.00158
0.00402
-0.00176

0
150
-21

0.03260
0.02100
0.01236
0.01238

76.66
65.05
56.20

Hemolytic activity

impact of the toxic extract on mouse brain activity did not
show any remarkable activity in Methanol, Chloroform:
Methanol (2:1) and Chloroform extract. Effect on Mg++ATPase
% activity shown by crude extract in Chloroform:Methanol
showed remarkable activity, while other extracted did not show
any activity. In case of AChEase % activity was found all type
of extract showed approximately >50% AChEase activity
(Table 4).

The crude was tested for the cytotoxic effect on human as well
as chicken blood. The C. antiquata extracted in Chloroform:
Methanol (2:1) showed some cytotoxic effect on chicken
blood as well as human blood. As far as the human blood is
concern extract were effective though positive indication was
given in Chloroform:Methanol (2:1) and Chloroform extract
(Table 2).
Antibacterial activity

DISCUSSION

The crude extracts at concentrations of 1mg/ml were tested
against seven species human pathogenic antibacterial activities
by disc diffusion assay. The Methanol extract was found
effective on P. valgaris, A. baumanii and P. aeruginosa. The
Chloroform: Methanol (2:1) extract was found effective against
S. typhi, P. aeruginosa, P. valgaris, A. baumanii and E.
aerogenes. Similarly the Chloroform extract was S. typhi, P.
aeruginosa, P. valgaris, A. and baumanii (Table 3).

Protein estimation
The present investigation found that the highest protein
content was in Chloroform extract. The protein estimated in
crude samples of Methanolic, Chloroform: Methanol (2:1) and
chloroform extract has more protein concentration was
0.0135mg/mL, 0.0083 mg/mL and 0.242mg/mL respectively.
Kumar et al. (2014) have showed protein content 432.5 µg/
mL from the Conus lentiginosus.Thangaraj and Brgadeeswaran
(2012) reported protein content of extracted sea anemone

Neuromodulatory activity
The present results on in-vitro effect on Na+K+ATPase activity
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of Mg++ATPase activity and Na+K+ ATPase activity did not
show any activity in all the extract. In this study observed that
AChE activity in mice brain tissue has significant variation.
Malarvannan (2002) revealed that crude toxin of Protonibea
diacanthus, Otolithoides biauritus and Muraesox talabonoides
is reported to elevate the Mg++ ATPase activity. It is also
reported that the horseshoe crab extracts enhanced the mouse
brain Mg++ ATPase (Wankhede, 1996). Present findings
showed that the toxins affected the neural system of mice
whereas, Na+K+ ATPase activity has been reported to be
inhibited by paramyosin from the squid Todarodes pacificus
(Konno et al. 1988) and by the cell extracts of the brain shrimp
Artemia salina (Morohashi, 1991). Tetrodotxins inhibitory
effects on Na + K + ATPase activity is well documented
(Elancheran 1994). The observed result indicate the
biopharmaceutical potential of the extracts which may have
implication in the treatment of CNS disorders such as epilepsy
and paralysis.

Concentration of protein (mg/ml)

0.3
0.25
0.2
0.15
0.1
0.05
0

Methanol

Chloroform:Methanol
(2:1)

Chloroform

Figure 1: Protein content in crude extracts of Cardita antiquate

Stichodactyla mertensii was 2.10 µg/mL and S. giganta was
1.87 µg/mL.
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