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Abstract: 

the secondary metabolites from under-explored marine 

ethyl acetate and aqueous solvent fractions obtained from 

Chaetomorpha 

antennina, Gracilaria edulis and the sea grass; Halophila ovalis 

264.7 macrophages and by in vivo

chloroform fraction of G. edulis

of G. edulis C. antennina

2

NO production, ROS production and cell death in the 
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INTRODUCTION

Screening biofunctional properties of natural products 

has laid the foundation for the isolation of functional 

molecules for further systematic studies to develop 

pharmaceuticals. In this regard, marine organisms are a 

promising source of functional molecules due to its great 

diversity represented by 34 of the 36 phyla inhabiting 

These organisms have been found to possess a number 

of intriguing metabolites bearing unusual structures 

accounting for a range of biological functionalities 

(Wijesekara et al

proven to be effective as anti-cancer, anti-oxidant, anti-

coagulant, anti-diabetic, anti-obesity and anti-herpetic 

ethnomedical history, modern research has revealed 

fascinating biological properties of these metabolites 

(Dias et al., 2012). 

and cyanobacteria, the primary producers of the marine 
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that inhabits the coastal areas of Sri Lanka represents an 

under-explored natural resource. The bioactive potentials 

and nutraceutical values of these organisms have not 

taxonomical studies. Ratnasooriya et al. (1994), and 

et al. 

post-coital contraceptive activity of Gracilaria corticata 

and Gelidiella acerosa crude extracts, and isolation 

of a sphingosine derivative from G. acerosa. Lakmal 

et al. (2014) described the antioxidant and anti-cancer 

activity of the 80 % methanol extract of six marine 

use of these natural resources as food or their possible 

utilisation in food, pharmaceutical, cosmetic and other 

industries. Therefore, the under-explored marine algae 

investigated to promote their conservation, aquaculture 

and imperishable utilisation in producing functional 

of algae extracts obtained from several selected algae 

species abundant in the coastal areas of Sri Lanka. 

METHODOLOGY

USA. All the organic solvents used in the extraction and 

Chaetomorpha antennina and Gracilaria 

edulis and the seagrass Halophila ovalis samples used 

(N 6º º

 

chloroform and ethyl acetate. Finally, the 4 fractions 

Gracilaria edulis 80 % methanol 

Gracilaria edulis 80 % 

methanol extract chloroform fraction, etc.

determined by standard Kjeldahl and Soxhlet methods, 

et al. (2007), respectively.

Cell culture

2

 cellsmL-1. 

method described by Samarakoon et al. (2013). 

-1 

microplate reader.

plates and incubated for 24 h. Then different sample 

stimulation and incubated for another 24 h period. The 

prepared using lysis buffer under ice cold conditions.  The 
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-1 after 

sodium dodecyl sulfate (SDS)-polyacrylamide gel. The 

º

secondary antibodies at 1:3000 concentration for nearly 

et al., 2014).

Evaluation of PGE

 cellsmL-1 concentration. After 24 h incubation, 

-1

-1

2

performed using a commercial enzyme immunoassay kit 

according to manufacturer’s instructions.

In vivo

environment under carefully monitored controlled 

 

-1

after each 24 h until the 3rd day of postfertilisation (dpf). 

analyse the inhibition of NO production, ROS production 

and cell death, respectively (Kang et al., 2013). Images 

by image J programme.

Statistical analysis

All data values are expressed as mean ± standard 

deviation based on at least 3 independent experiments. 

RESULTS AND DISCUSSION

recorded in the sea grass H. ovalis

green alga C. antennina

observed in the red alga G. edulis.

  (%) (%) (%) (%) (%)

Gracilaria edulis

Chaetomorpha

 antennina

Halophila ovalis
 

Results represent means ± standard deviation of triplicate determinations

Table 1:
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Chemical analysis of the solvent fractions

Natural products such as polyphenols and sterols have 

biological functionalities (Fernando et al., 2016a). As 

hexane fraction of each sample had the highest level of 

sterols. 

RAW 264.7 macrophages, and this could have affected 

 content (%) (%)

Results represent means ± standard deviation of triplicate 

determinations

 Analysis of polyphenolic and sterol contents of the solvent 

fractions.

-1 -1

-1)

-1)

-1
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the chemical composition of polyphenols and sterols 

2
 are three of 

the most important signalling molecules that regulate the 

production of NO and the formation of prostaglandins, 

et al., 2016b). 

arthritis, or graft-vs-host disease (Dinarello, 2000).  After 

2
 protein expression 

2
). The expression of all studied 

effectively inhibited the production of cytokines in a 

dose-dependent manner. Densitometric analysis of the 

2

-1)

-1)

-1)

-1)

-1)
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2
 since 

2
 has resulted in reduced 

reduction of NO production in RAW 264.7 macrophages 

could be due to the inhibition of iNOS expression. 

2
, 

In vitro

in vivo conditions 

could provide a better understanding of the functionality 

is gaining popularity over mouse model due to a number 

of desirable reasons, including the degree of similarity 

handling simplicity and the ability for nonintrusive 

visualisation (Kim et al

responses of the samples. These results suggest that 

activity. 

CONCLUSION

fraction of Halophila ovalis

In vivo

-1) -1)

-1)

-1)
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to be cytotoxic to RAW 264.7 macrophages. In contrast, 

expression.
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