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Abstract 

Currently the challenges faced in medicine are investigating an anticancer drug that destroys 

tumor cells in the presence of normal cells without undue toxicity. Marine components such as 

seaweeds which exhibit antitumor activity are enlisted in the literature which has emphasized its 

potential implications. This Study is conducted to screen the antitumor effect of Brown and Red 

seaweed namely Sargassum sp, and Corallina sp. Isolated from Sindhudurg west coast from 

Maharashtra against MDA-MB-231 (Triple negative Breast Cancer) cell line. Ethanolic extract 

of both the marine seaweed  was concentrated using a Soxhlet apparatus and its aqueous form is 

used for further evaluation.MTT assay (3-(4, 5-dimethylthiazol-2-yl)-2, 5- diphenyltetrazolium 

bromide, a yellow tetrazole) was performed for In vitro assessment of cytotoxic activity of 

Sargassum sp. at various concentrations (25 µg/ml-400 µg/ml) against the chosen cell lines. 

Investigation documented cell viability percentage, have been reduced with increased 

concentration, as evidenced by cell death. The marine extract showed significant potential 

cytotoxic activity (P<0.001) and (P<0.05) with IC50 of 28.01 µg/ml and 27.43 µg/ml 

respectively, against MDA-MB 231cell line. Anti- tumor effect of the ethanolic extract of 

Sargassum sp induced cell apoptosis with evidence of bioactive components. The successful 

application of Sargassum sp as a potent therapeutic tool  against cancer need to be explore 

through further research. 

Keywords: Marine seaweed, MTT Assay, Sargassum sp, Corallina sp, apoptosis, MDA-MB-

231 

Introduction 

It’s a period of reemerging natural product discovery and their potential social impact as a source 

of therapeutic drugs. In twenty-third century Cancer is one of the major fatal diseases to humans, 

responsible for millions of deaths annually. Seaweed derived compounds, such as 

polysaccharides, polyphenols, pigments, and sterols, possess various bioactivities, including anti- 

inflammatory, antitumor, antihypertension, antioxidant, antiobesity, and antidiabetics’ activities 

[1–3]. T h e  Marine seaweed Sargassum sp. and Corallina sp. isolated from the west coast 

of Sindhudurga Maharashtra are an edible Red and Brown alga, which is consumed as food, 
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herb medicine, and food additive in Asian countries, including China, Korea, and Japan, for a 

long time [4] Espoused by Hippocrates “Let food be thy medicine and medicine be thy food”, 

around 2500 years ago, is now gaining momentum due to increased interest in health-promoting 

foods. Macroalgae an excellent source of health- promoting bioactive compounds which are rich 

in polyphenols. They are said to be superior in preventing oxidative stress compared with other 

edible plants due to the higher stability of macroalgae polyphenols than the terrestrial plants. [6, 

7].Traditionally algae have been part of the cuisine in East Asia, especially Japan, Korea, the 

Philippines, Vietnam, Taiwan & China. Macroalga have attracted attention being natural 

reservoir of pharmaceutically active molecule. Marine floras have been used for medicinal 

purpose in India, China, and Near East & Europe since ancient times. [9,10] Having rich in 

antioxidants alga has gained so much attention and intended towards the development of ethno 

medicines due to having constituents such as phenols, flavonoids, alkaloids, tannins, vitamins, 

terpenoids and many more phytochemicals responsible for different pharmacological activities 

which have attracted researchers for drug discovery and development in the treatment of various 

human diseases. According to National Cancer Institute (NCI) of the United States of America 

(USA) has screened about 1, 14,000 extracts from an estimated 35,000 marine samples against a 

number of tumor systems [12]. Since from late 1960s the extensive efforts to extract drugs from 

the sea started. Since in the mid-1970s the systematic investigation began. Around 1977 to 1987, 

about 2500 new metabolites were reported from a variety of marine organisms. This discovery 

has come up with conclusion that the marine environment is an excellent source of novel 

chemicals, not found in terrestrial sources. [14] 

Breast cancer is one of the most challenging conditions across the globe with high 

mortality. In many cases rural region left unattended due to the socio economic status .High 

morbidity is due to unavailability of cost effective treatment and side effects associated with 

current therapeutics hence the natural origin treatment with the marine biota found to have a 

great role. The studies undertaken using a triple negative MDA-MB-231 cell line. The cell line is 

a highly aggressive, invasive and poorly differentiated triple-negative breast cancer (TNBC) cell 

line as it lacks oestrogen receptor (ER) and progesterone receptor (PR) expression, as well as 

HER2 (human epidermal growth factor receptor 2).Extensive work need to be done as an urgent 

therapeutic aspect with a goal of eradicating cancer without destructing neighboring cell and 

without side effects. Marine macroalgae owing to their anticancer effect have been attracted in 

deep search of the marine potential. Present work is intended to check the effect of marine 

extract on the triple negative cell line MDA-MB-231. 

Materials & Method 

Seaweed material 

Red and Brown seaweeds used in this study were Corallina sp. (Linnaeus) (Family: 

Corallinaceae, Order: Corallinales), Sargassum sp. (Turner) (Family: Sargassaceae, Order: 

Fucales respectively. Algae were freshly collected from the Sindhudurga coastal area, 

Maharashtra India. Samples collected were washed in running water for 10 min, transported to 

the laboratory and shade dried (35 ± 3 °C) for 72 h. The shade dried seaweeds were powdered 
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and used for further experiments. 

 
Corallina sp 

 
Sargassum sp 

Figure 1. Images of plants species selected for study 

Preparation of seaweed extracts 

The powdered seaweed samples of both the seaweeds (100 g) were extracted with ethanol using 

Soxhlet extraction. The extract was concentrated using Rotary evaporator ABC/INC Biomedica 

BMI776, India and then aqueous form of it was subjected for MTT Assay. [13] 

Cell lines and culture condition 

MDA-MB-231 cell line ATCC culture was purchased from USA .Cells were cultured in DMEM 

medium purchased from Thermo Fisher Scientific and supplemented with 10% of fetal bovine 

serum (FBS) then the culture flasks were incubated for 3-4 days at 37˚C in 5% CO2 incubator. 

MTT Assay 

The cell viability was determined by MTT (3-[4, 5-dimethylthiazole-2-yl]-2,5- 

diphenyltetrazolium bromide) dye uptake assay. Briefly, MDA-MB-231 (triple negative breast 

cancer) cells were seeded at a density of 1 × 107 cells/ml density in 96-wellplate. An untreated 

group was kept as a negative control. The drug was added at different concentrations in 96 wells 

in triplicates. Next day, MTT Solution (5 mg/ml) was added to each well, and the cells were 

incubated for 4h at 37°C in 5% CO2 incubator. The formazan crystals formed were dissolved by 

addition of 100μl of DMSO. The amount of colored formazan derivative was determined by 

measuring optical density (OD) using the ELISA microplate reader at 570 nm (OD570-630 nm). 

The percentage viability was calculated for both the extract as: 

% Viability = [OD of treated cells/OD of control cells] × 100 

Statistical Analysis 

Data was expressed as independent measurement. It was expressed as Means±S.D. Data was 

analyzed by an analysis of variance by Two way ANOVA using Graph Pad Prism version 9.5.1 

(P<0.001) and (P<0.05) found to be significant. 
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Table 1. Statistical Analysis using Graph Pad Prism version 9.5.1   

Source of variation  MDA-MB-

231 Concentration of 

Sargassum sp. & Corallina sp. 

  SS DF MS F (DFn, 

DFd) 

P value 

  Treatment (between row) 16622     5   3324 
F(5,5) = 4789 

F(1,5)=6.870 

P<0.001 

P<0.05 

 Treatment (within columns) 0.4840   1 0.4840 

Residual 0.3522 5   0.07045 

 

 
Figure 2. Cytotoxic Effect of Sargassum sp Extract at Various Concentration (25µg/ml-400 

µg/ml) against MDA-MB-231 Cancer Cell Lines 
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Figure 3. Cytotoxic Effect of Corallina sp Extract at Various Concentration (25µg/ml-400 

µg/ml) against MDA-MB-231 Cancer Cell Lines 

Result 

The current work focused on In vitro cytotoxic activity of two marine seaweeds namely 

Sargassum sp and Corallina sp. using triple negative breast cancer cell line MDA-MB-231.The 

results of the cytotoxicity activity assessed using MTT Assay which are represented in the above 

Table. It shows that with increase in the concentrations  (25-400ug/ml) of the extracts of the 

marine seaweed reduction in the cell viability has been recorded.IC50 value using cell viability 

percentage was calculated using GraphPad prism 9.5.1(733) software it was found to be 

28.01ug/ml and 27.74 ug/ml for brown and red seaweed respectively. Statistical analysis using 

Two way ANOVA showed (P<0.001) and (P<0.05) are significant. From the depicted result the 

extract visualize Promising cytotoxic activity against triple negative MDA-MB-231 cell line with 

low IC50 vale. 

Discussion 

Currently across the globe one of the major cause of death in humans and have high impact in 

industrialized countries are tumor malignancies.[5] At present the challenges with therapeutic 

aids are to invent drug which potentially toxic against cancer cell keeping normal cells being 

unaffected [15].Literature has revealed the potential implications of marine seaweeds which 

manifest antitumor activity [16].The present work demonstrates that, Sargassum Sp. may be 

cytotoxic against triple negative breast cancer cell line and with increased concentration their 

exhibit decrease in cell viability. This surmise the existence of dose dependent cytotoxicity of 

Sargassum sp extract against cancer cell lines which was found effective and the IC50 value of it 

is 28.01μg/ml. Various studies have been developed in  order to evaluate the bioactive 
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compounds produced by marine algae [17]Researchers have revealed that the sulfated 

compounds such as fucoidans extracts of brown seaweed disclose important roles against some 

human cancer cell lines[18] Researches have also come up with the findings that bioactive 

compounds including fucoidans, terpenes, sterols, polyunsaturated fatty acids and phenolic 

compounds have anticancer and cytotoxic activity[19]Our findings with Two way analysis 

shows significant (p<0.001) difference for the various concentration of Sargassum sp. extract 

against MDA-MB-231 cell lines. Present study suggests that the Sargassum sp and Corallina sp. 

extract exhibit effective antitumor activity. The brown algae are the potential source of sulfated 

polysaccharides fucoidans which are produce only by brown seaweed and has vast array of 

pharmacological activities. Red marine seaweed has sulfated polysaccharides as a primary 

component additional bioactivity of these marine seaweeds attributed to presence of carrageenan, 

laminarin as a bioactive molecules.[20] These marine  therapies if implicated in future it could be 

cost effective, easy in production and purification. However, the best activity in both studies was 

manifested by the ethanolic extract of marine seaweeds that exhibited the lowest IC50 on cell 

viability and cell proliferation studies. It could be recommended in future to the patients as a 

effective therapeutic tool as a   nutraceuticals. Further extensive research need to be carry out for 

the successful implication of this extract as a potent therapeutic tool against cancer. 

Conclusion 

Concisely, this study revealed interesting outcome which has showed the seaweeds used in this 

study has potential to exhibit anticancer agent due to vast array of molecules within them. In 

order to obtain therapeutic active molecule out of this work this study is one of the many tests. 

Further it need to isolate and purify the molecules exhibiting antitumor property associated with 

exact cell death mechanism ,However to our knowledge this is the first antitumor screening of 

the marine extract from the Sindhudurga west coast of Maharashtra, revealing  anticancer 

potential with broad opportunities of anticancer research 
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