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During the last two decades, the marine biome has blossomed as a quasi-inexhaustible goldmine 

of structurally unique and highly pharmacologically active natural products, several of which 

have entered the global pharmaceutical pipeline as Food and Drug Administration registered 

chemotherapeutic drugs. The Republic of Mauritius is a principal Small Island Developing State 

(SID) in the South West Indian Ocean (SWIO) which aims at becoming Africa’s foremost leader 

in the blue biotechnology sector. Bestowed with one of the world’s largest exclusive economic 

zone (2.3 million km²), the island represents a rich biodiversity hotspot which is, as yet, largely 

untapped. Among marine organisms, sponges are the most prolific producers of bioactive 

compounds and are, therefore, preferential targets in the search for novel drugs. In this vein, the 

present study unfolds the selective cytotoxic activity of the sponge Neopetrosia exigua collected 

from Mauritian waters with the aim to identify bioactive compounds with anticancer potential. 

The total crude extracts were obtained from N. exigua using dichloromethane and methanol (1:1) 

followed by sequential fractionation with hexane, ethyl acetate and water. Using an array of in 

vitro biological and chemical models, the total crude and fractionated extracts were assessed for 

their (i) in vitro cytotoxic effects against six human cancer cell lines including esophageal 

(KYSE30, OE33, platinum resistant OE19), liver (HepG2), cervical (HeLa), colon (HCT116) and 

two non malignant human cell lines; lung fibroblast (MRC-5) and retinal pigment epithelium 

(RPE1) (ii) molecular mechanisms underlying cell deaths and (v) chemical constituents through 

Gas-chromatographic and mass-spectrometric analysis (GC-MS). In vitro cytotoxic screening of 

the ethyl acetate fraction of N. exigua (NEEAF) revealed pronounced dose dependent cytotoxic 

activity with IC50 value of 6.87 ± 0.78 µg/mL particularly against HepG2 cancer cells. Double 
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staining of acridine orange/ethidium bromide and Hoescht revealed hallmark characteristics of 

apoptosis in treated HepG2 cells. Mechanistically it induced an increase in reactive oxygen 

species (ROS) generation and depolarisation of the mitochondrial membrane with concomitant 

decrease in endogenous superoxide and catalase antioxidant enzyme activity suggesting that 

oxidative stress was pivotal in NEEAF mediated cell death. Noteworthy, the fraction 

demonstrated the ability to re-activate an epigenetically silenced locus and turn on its 

transcription in a Hela GFP model, highlighting its role as prospective sources of epigenetic 

modulators in cancer therapy. The study also delineated the mechanism by which NEEAF 

potentially induced cell death in HepG2 cells by increasing the expression of the phosphorylated 

Jun N-terminal kinase and apoptotic markers such as (PARP, caspase 9, 3 and 7). Preliminary 

chemical screening of NEEAF through GC-MS analysis identified the anticancer compound beta-

sitosterol trimethylsilyl ether as the most significant component representing 23.9% of the 

extract. Overall, these results suggest that NEEAF represent a new source of therapeutics against 

liver cancer and hence warrant further detailed pharmacological studies to unravel the underlying 

mechanistic pathways by which NEEAF modulates the interplays involved in cell proliferation, 

oncogenic transformation and survival. Ongoing work aims to assess the antibacterial activity of 

NEEAF against tuberculosis causing mycobacterial bacterial strains as well as to isolate the 

active compound through bioassay guided fractionation.  Promising results generated hereby will 

create incentives for national and international scientific collaboration by attracting investment 

opportunities and supporting research and development in a bid to explore the SWIO region for 

patentable marine pharmaceutical products in ecologically sustainable ways. In parallel, this 

study will back-up existing framework oriented towards the promotion and conservation of the 

biologically diverse and threatened Mauritian marine biodiversity including marine sponges of 

the genus Neopetrosia.  

 


