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 INTRODUCTION

The role of natural products from all sources in drug discovery has been reviewed recently (Gullo, 
et al., 1994). More comprehensive coverage has been given to plants over the past 10 years (Kinghorn et al., 
1993; Chadwick, et al., 1990). Thus, Farnsworth et al. (1985) have reported that at least 119 compounds 
derived from 90 plant species can be considered as important drugs. Over that past 10 years, there has been a 
resurgence of interest in the investigation of natural materials as a source of potential new 
chemotherapeutic agents, but there are now signs that this interest is once more waning in favour of new 
approaches to drug discovery. Drugs of natural origin have been classified as original products, products 
derived semi synthetically from natural products, or synthetic products based on natural product models 
(Cragg, 1997).

Marine sponges represent a significant component of benthic community throughout the world in 
terms of both biomass and their potential to influence benthic or pelagic processes (Dayton, 1974; Dayton, 
1989; Gili and Coma, 1998; Maldonado et al., 2005a). Sponges included under the phylum Porifera are 
primitive metazoans that were thought to be the starting point for the metazoan explosion during the 
Precambrian about 650 million years ago (Hadzi, 1963). They are widely distributed in tropical and 
subtropical benthic marine habitats as well as at higher latitudes including even in freshwater lakes and 
streams. So far, an estimated 15,000 species have been described, but with many species yet to be described 
(Hooper and Van Soest, 2002).

Most chemotherapeutic drugs are directed against actively dividing cells and so the malign cells 

Abstract:

The present study was aimed to evaluate the antioxidant and anticancer activity 
of the marine sponge Hyatella cribriformis associated bacteria Bacillus cereus SBS02 
isolated from Gulf of Manner, Tamilnadu, India. Hyatella cribriformis containing 
bacterial extracts were tested for Hep-2 cell line. The percentage viability of the cell line 
was carried out by using colorimetric method. The cytotoxicity of the partially purified 
protein sample 70 kDa and 8kDa on Hep-2 cell was evaluated by MTT assay. Both the 
protein sample has significant cytotoxic effect on Hep-2 cell line in the concentration 
range between 3.906 µl to 1000 µl using MTT assay. R2 value of protein 70 kDa was 
0.997 and for 8 kDa was 0.964. The above proteins were relatively evaluated for the 
radial scavenging activity using DPPH. The compound concentration was increased 
from 2 to 10 mg/ml, the DPPH scavenging rate of 70 kDa protein was 25%, 40%, 65%, 
80% and 95.4% and similarly 8 kDa was 25.3%, 48.69%, 84.7% and 96.1% respectively.
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will be influenced to the larger extent than normal cells. These drugs will affect normal cells in the dividing 
stage and therefore patients experience in the adverse side effect. Targeted cancer therapy uses drug that 
specifically should attack cancer cells, and hence may have fewer side effects (Rad and Sabodno, 2009). In 
these project, one cancer cell line used for anticancer screening.

Relatively few works were carried out to investigate antioxidant properties of marine natural 
products isolated from sponges (Tziveleka et al., 2003; Amigo et al., 2008). The aim of this work was to 
study the distribution of sponges containing antioxidants in the phylum porifera and to investigate marine 
natural products responsible for an antioxidant activity of sponge associated bacteria.

2. MATERIALS AND METHODS

2.1. Sample collection

Sample of Hyatella cribriformis marine sponge was collected from Mandapam, Gulf of Mannar, 
Tamilnadu. The sponge samples soon after collection was transferred to a sterile polyethylene bag and 
transported at 4ºC to the laboratory for the isolation of associated microbes. On reaching the laboratory, the 
invertebrate was brought to room temperature and cut aseptically into small pieces (2 x 2cm) using a sterile 
scissors. Finally, sample in sterile seawater was homogenized using sterilized mortar and pestle in a laminar 
flow chamber. 

2.2. Isolation of bioactive potential bacteria from marine sponge

The sponge sample was homogenated and serially diluted upto 10-6 dilutions and plated on the 
surface of Zobell marine agar. The plates were incubated at room temperature for 24 - 48 hrs. The isolated 
bacterial strains were tested for the antibacterial activity against Staphylococcus aureus, Vibrio cholerae, 
Salmonella paratyphi, Klebsiella pneumoniae, Salmonella typhi, Proteus mirabilis, Klebsiella oxytoca, 
Escherichia coli, Pseudomonas aeruginosa and Lactobacillus bulgaricus. The most potential strain was 
identified using biochemical test and 16S rRNA sequencing.

2.3. Cytotoxic activity [(3, 4, 5 – dimethylthiazol-2yl) - 2, 5, diphenyltetrazoliumbromide (MTT) 
assay]

             The human liver carcinoma cancer cell line (Hep-2) and cells were grown as monolayer culture in 
MEM medium and incubated at 37°C in a 5% of CO2 atmosphere. Hep-2 was seeded in 24 well plates at a 
concentration of 5×103 cells/mL for 48 hrs. After the incubation, the culture medium was replaced with 100 
mL serum free medium containing various concentrations (3.906, 7.8125, 15.625, 31.25, 62.5, 125, 250, 
500 and 1000 µg/ml) of bacterial extracts at 24 - 48 hrs. After that, the medium was refreshed with 100 µL of 
serum free medium (MEM) and 200 µL of MTT [5 mg/mL of (3, 4, 5 – dimethylthiazol - 2yl) - 2,5-
diphenyltetrazoliumbromide] was added and incubated  for 6 - 7 hrs in 5% CO2 incubator for cytotoxicity. 
After incubation added 1ml of DMSO in each well and mixed by pipette and leave for 45 seconds, it showed 
purple colour formation. The O.D was read at 595 nm by taking DMSO as a blank.

Cell viablity = Mean OD/control OD x100

2.4. Antioxidant activity

1,1-Diphenyl-2-picryl hydrazyl (DPPH) Free Radicals Scavenging Assay 

The scavenging activity for DPPH free radicals was measured according to the procedure of Zhao 
et al. (2006). To 2 mL of distilled water, 1mL of 0.1 mM DPPH solution in ethanol and 0.5 mL of purified 
protein sample from Bacillus cereus was added. The mixture was shaken vigorously and allowed to reach a 
steady state for 30 min at room temperature. Decolourization of DPPH was determined by measuring the 
decrease in absorbance at 517 nm and the DPPH radical scavenging effect was calculated according to the 
following equation:

% scavenging rate = (1-  (A1 -  A2)/A0) × 100

2
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3. RESULTS

3.1. Cytotoxic activity

The purified protein 70 kDa and 8 kDa from Bacillus cereus SBS02 isolated from the marine 
sponges samples were seeded with the Cancerous Hep2 (Hepato cellular liver carcinoma) cell lines. The 
observations revealed that the sample treated with Hep2 cell lines give out different ranges of cytotoxicity 
as showed in Fig - 1and 2.

Cytotoxicity in partially purified protein sample 70 kDa was seeded with the cell line 
concentration (µg/ml) and cell viability (%) was 1000 (2.35), 500 (10.23), 250 (21.03), 125 (35.69), 62.5 
(45.23) 31.25 (55.25), 15.625 (65.23), 7.8125 (78.89) and 3.906 (89.61) for HeP2 as given in (Table - 1). 
The cytotoxicity for Hep2 cell lines 8kDa was found to be 22.35, 29.63, 48.56, 54.32, 61.05, 65.55, 75.23, 
78.90 and 32% ranges were observed for the concentrations 1000, 500, 250, 125, 62.5, 31.25, 15.625, 
7.8125 and 3.906 (µg/ml) respectively (Table - 2). 
 
3.2. Antioxidant activity

The active fractions were lyophilized and used for antioxidant and anticancer activities. In the 
present study, 70 kDa protein from Bacillus cereus SBS02 was evaluated for its Radical scavenging activity 
using DPPH. 

The effects of bioactive compound (70 kDa) from Bacillus cereus SBS02 on the antioxidant 
activity in vitro, the DPPH scavenging rate of the purified antibiotic compound was examined. When the 
compound concentration was increased from 2.0 to 10 mg/mL, the DPPH scavenging rate was 25%, 40%, 
65%, 80% and 95.4% respectively (Fig - 3). 

Fig -1: MTT assay of bioactive compound 70kDa from Bacillus cereus
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Fig -2: MTT assay of bioactive compound 8 kDa from Bacillus cereus

Fig 3: Scavenging effect on DPPH radicals by bioactive compound from Bacillus cereus

The effects of bioactive compound (8kDa) from Bacillus cereus SBS02 on the antioxidant activity 
in vitro, the DPPH scavenging rate of the bioactive compound cerein was examined. When the compound 
concentration was increased from 2.0 to 10mg/mL, the DPPH scavenging rate was 25.3%, 48, 69%, 84.7% 
and 96.1% respectively (Fig. 4). 
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Fig 4: Scavenging effect on DPPH radicals by bioactive compound from Bacillus cereus

5. DISCUSSION

Antioxidant refer to any substance that hinder s the reaction of a substance with dioxygen and any 
substance that inhibits free radical reaction (Soniya, 2003; Jarrar et al., 2012; Ezeigho et al., 2011). 
Nowadays, antioxidants have gained more importance on account of their positive effects, as health 
promoters in the treatment of cancer. Many antioxidant compounds which are naturally occurring in plant 
sources have been identified as free radical scavengers (Yaha et al., 2000; Tava and Avato, 2006). In the 
present study, in vitro antioxidant activity of the marine sponge associated Bacillus cereus secreting protein 
compounds showed potential free radical scavenging activity.

Developing countries which is induced by oxidative stress (Valetin et al., 2011). Hence, 
antioxidants need thorough search especially safer compounds from the plant sources. Increased oxidative 
stress encountered in body due to their environmental hazard or important in the body metabolism due to 
various disease conditions including drugs or having insufficient antioxidants. That are present in herbs, 
spices and are responsible for inhabiting or preventing the deleterious consequence of oxidative stress.

Cytotoxicity assays are widely used method invitro toxicology studies. It is not only rapid and 
standardized, but also sensitive and inexpensive method to measure drug induced alterations in metabolic 
pathways integrity which may or may not be related directly to the cell death (Tava and Avato, 2006).

Crude extract of four Bacillus  species isolated from the sponge Amphimedon ochrocea were 
subjected to cytotoxicity screening against cancer cell lines HepG-2, HCT,MCF-7.The IC 50 values of the 
bacterial extract against cancer cell line were in the range of 4.3-4.6 9µg/ml. In the present study the protein 
extract from Bacillus cereus different cytotoxicity effect on HeP-2 cell line.
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