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ABSTRACT

Sea water constitutes more than half of the earth, Marine ecosystem is home (o different life
forms, ranging from singlecelled bacteria to multi-cellular forms. Recently marine
environment is of interest due to different compounds found in organisms like poriferans,
cnidarians, bacteria which are of pharmaceutical use can be used in treating different
diseases. Anthopleura anfunae and Bunodosoma goanense are the two species of sea
anemones identified by squash preparation of tentacles and using morphological
characteristics. An extract was prepared using the same by using different solvents like
methanol, 70% ethanol and ethyl acetate. Crude extract was assayed against mosquito larvae
Culex, anopheles and aedes checking for mortality after 24 hrs and 48 hrs of exposure period
with different doses (250 ul,500 pl, 750 pl, 1000 ul, 1500 pl & 2000 pl) to assess the
effectiveness of the extract against mosquito larvae, so that in future it can used to control the
population of mosquito at the larval stage. Methanolic crude extract of Bunodosoma
goanense and Anthopleura anjunae showed highest mortality of larvae. Ethanolic extract did
not showed any activity against Culex larvae. Ethyl acetate crude extract showed highest

activity against Anopheles larvae both in control and experimental setup.

Bioactive compounds, Ecosystem, Larval stage, Pharmaceuticals



1. INTRODUCTION

1.1 BACKGROUND
Marine ecosystems cover more than 70% of the earth’s surface. M

arine environments are one

of the largest sources of bioactive molecules, due to the high degree of biodiversity and the

innumerable ecological relationships established between macro and microorganisms
2021). Marine

found

in the different ecosystems of these complex environments (Macedo et al.,
organisms are of interest due to their capacity to produce biotechnologically useful

compounds (Karthikeyan et al., 2022).

Natural products from marine sources are more effective than the terrestrial sources. Hence,

marine environment is proved as unlimited biological resource for the therapeutic drugs

production (Janardhan et al., 2018). They are known for antiviral, antibiotic, anticancer, anti-

inflammatory, antifungal, anti-obesity, immuno protective activities, anti-bacterial, anti-

microbial, larvicidal (Cér Andrej¢ et al., 2022).

Approximately, 24,662 new biocactive compounds have been isolated from the marine

environment in the last 50 years (Blunt et al., 2015). Over 3000 marine natural products have

been described from the phylum cnidaria alone most of them in the 21* century (Rocha et al.,
2011). The number of new compounds reported from cnidarians in 2013 (281) has increased
by 38% over the average for each of the previous 10 years Blunt et al. (2015).

Secondary metabolites are small organic biomolecules, obtained from various marine animals
are divided based on their chemical structure, nature of compound and biological activity viz.,
steroids, terpenoids, isoprenoids, non-isoprenoids, quinones, brominated compounds,
nitrogen heterocyclics and nitrogen sulphur heterocyclics (Rinehart et al., 2007; Datta et al.,
2015).

The marine environment is known as a rich source of chemical structures with numerous

beneficial health effects beyond the nutritional value. Biological processes have several
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impact (Lemes et al., 2022).
Mmhundwbmhuﬂhnﬁhﬂhdﬁmndm seawater, fish, algae, and

most marine invertebrates such as sponges, corals, sea anemones, molluscs, tunicates,
coelenterates, and crustaceans. Sea anemonc, on¢ such marine resource, is used in recent
years to extract the bioactive compounds (Thangaraj et al., 2018).
Sea anemones are brightly colored organisms, classified under the phylum Cnidaria, class
Anthozoa, subclass Hexacorallia and order Actinaria. Cnidaria is a large diverse ecologically
important phylum of marine invertebrates which includes corals sea fans sea anemones and
jellyfishes. It contains over 11000 species, 7500 of them belonging to the class Anthozoa
with 68% of the members belonging to the class. Essentially laminar organisms’ two-
dhmwmﬁﬂmmmmboﬂ:behviorHandphysiom@mlm
andhulndmgrmdivuﬁtyinmmmﬂﬁdmpedhyﬂmirprmmmmmaﬁm
hﬁiﬁﬂ.ﬁmﬁshnuﬁﬂllmmmdmmhydrdhﬁrmﬂmmdwhﬂefaﬂs (Rodriguez
et al,, 2010). mdhﬁnp;ishingmoanidﬁMis nematocysts that are specialized
stinging cells that the animals use mainly for capturing prey and protecting themselves from
predators (Thangaraj et al., 2019). Sea anemones show symbiotic partnership with the marine
ornamental fishes, especially with clowns. Some of these fish species possess considerable
resistance to sea anemones but appear 10 be mainly protected by a mucous coat which
prevents discharge of the nematocyst (Mohsenipour et al., 2015). They are distributed in
intertidal to deep oceans throughout the world. They live attached to rocks, sea floor, shells
undmupadﬂbmwinﬂnmudorsmd,mymndia!lysymmeuic with two layers of
mﬂleﬂndmmduuhdum.nmglenam-cellwmmixispmuuhﬂweenﬂnm

layers. They have columnar body and have a single body opening, mouth which is
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catch passing prey. They are armed with enidocytes (stinging cells). However, body shape of
the sea anemones is often related to the habitat in which they live. There are over 1,100
recorded species. Sea anemones form a symbiotic partnership with photosynthetic algae

hﬂmmnﬁudm&hﬁnﬂnhﬂmﬂvunuw&mhulw.

the algae receive

nutrients and consistent exposure 0 sunlight from the host (Muller- Parker et al., 2001).

Marine ecosystems are marked by hostile conditions for growth and development of

microorganisms, plant and animal species (Molinski et al., 2009).
Researchers focusing on bioactive molecules have discovered a wide range of sources of
organic compounds from marine ecosystems. Few of these compounds have been reported 10

have industrial and toxicological applications however most of them have not been

extensively studied. Thus, sea anemones have attracted great interest because they produce

various biologically active polypeptides and exhibit multifarious properties against harmful
diseases (Abinaya et al., 2019).

Recently extraction of biomedical compounds from marine organisms to treat various
diseases has been increased due to the improvement in the modem laboratory techniques.
There are 13 different species of sea anemoncs (Anthopleura anjuna, Anthopleura nigrescens
Anthopleura panikkarii, Anemonia indica, Bunodosoma goanense, Bunodosoma
granuliferum, Cribrinopsis robertii, Metapeachia tropica, Nevadne glauca, Paracondylactis
sps, Pelocoetes sps, Phytocoetes gangeticus, Stichodactyla haddoni) reported from Goan
coast by Anushma et al. (2022).

Mosquitos are the most important blood sucking arthropods capable of transmitting
pathogens of malaria, dengue, yellow fever, encephalitis, filariasis, etc. Many millions of
people all over the world suffer from mosquito transmitted diseases. Synthetic products have
created a number of ecological problems, such as the development of insect resistant strains,



conventional insecticides is enhancing resistance of
_ There are limitations to mosquito control program







2. LITERATURE REVIEW

Sea anemones are a group of marine invertebrates constituting the order Actiniaria. They are
named after the Anemone, a terrestrial flowering plant, because of their colourful appearance.
Sea anemones are classified in the phylum Cnidaria, class Anthozoa, subclass Hexacorallia.
Initially, five species of Actiniaria (Cnidaria: Anthozoa) from the west coast of India were
described viz., Anthopleura anjunae, Bunodosoma goanense, Synantheopsis parulekari,
Paracondylactis sinensis and Stichodactyla haddoni (Den Hartog et al., 1993). Taxonomy
and distribution of sea anemones (Cnidaria: Actiniaria, Corallimorpharia) from deep water of
the Northeastern Pacific was studied by Eash-Loucks et al. (2010). Diversity and distribution
of sea anemones in India with special reference to Andaman and Nicobar Islands was carried
out by Raghunathan et al. (2014).
Bioactive compounds from marine invertebrates have an immense potential for medicines
with examples of cytotoxic and antihistaminic compounds (Riguera, 1997; Datta et al,, 2015).
The larvicidal potential of two marine organisms Prawn and Sea Cucumber was investigated
by testing their non polar petroleum ether extract and polar organic methanol extracts against
mosquito Culex pipiens fatigans (Thakur et al., 2003). Larvicidal activity of a plant, Leucas
aspera was studied against the mosquito larvae of Culex quinquefasciatus and Aedes aegypti
by Maheswaran et al. (2008). Larvicidal activity of Cymbopogon citratus against larvae of
Anopheles sps. was studied by (Karunamoorthi et al., 2010)
Drug development from marine natural products Molinski et al. (2009). Marine organisms
are a rich source of biologically active peptides Macedo et al. (2021). Promising bioactive
compounds from the marine environment and their potential effects on various diseases
including anti-oxidant, anti neuro inflammatory, cholinesterase inhibitory activity and
neuronal death inhibition and biological activities and neuroprotective effects of marine algae
was studied by Karthikeyan et al. (2022).



source of antimicrobial, hemolytic, enzyme inhibitory
extracts from five species was studied by

Deep-sea anemones as & prospective
activities and cytotoxic activities of tentacle
Kyetkina et al. (2021).

Biological approaches for extraction of bioactive compounds from agro-industrial by-
products due to the provision of extracts with high quality and bioactivity as well as extracts
that present low toxicity and environmental impact was studied by (Lemes €t al., 2022).
Antiviral and larvicidal properties of novel bioactive compounds produced from marine

irus and infectious Brucellosis
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disease virus and the larvae of Aedes aegypti, Culex quinquefasciatus and Anopheles

stephensi (Janardhan et al., 2018).

The antibacterial and antibiofilm activity of sea anemone against antibiotic-resistant bacteria,
also characterization and identification of bioactive metabolites from (Stichodactyla haddoni)
was studied by Hamayeli et al. (2019). The crude extract of the sea anemone was obtained
by methanol solvent.

Marine organisms are novel sources for biologically active compounds which are potentially
valuable materials in biomedical research. The bioactive compounds were isolated from the
sea anemone Heteractis aurora from Mandapam, Southeast coast India (Thangaraj et al.,
2019), Additionally, Thangaraj et al. (2011) also evaluated S. mertensii and S. gigantea for
antimicrobial activity against bacterial and fungal pathogens.

Extraction and characterization of sea anemone compounds and its anti-bacterial and
hemolytic studies from two species of sea anemones namely, Hereractis magnifica and
Stichodactyla haddoni studied by Kumar et al. (2020).

Assays against Aedes aegypti larvae with extracts to study marine natural products in the
battle against Dengue, Zika, and Chikungunya Arboviruses isolated from different groups of
marine organisms such as bacteria, fungi, seaweeds, and mangrove plants, sponges, crinoids,







3 METHODOLOGY
;.1 FOR IDENTIFICATION OF SEA ANEMONE

lected from the Goan coast from the intertidal regions, and preserved

Sea anemones were col
n 70% ethanol. Undischarged cnidae were measured from squash preparations of tissue from

entacles at 100x using a compound light microscope (Den Hartog et al., 1993) and by using

he external characters of the organism. the specimens were identified using standardised

keys (Raghunathan et al., 2014).

3.2 PREPARATION OF CRUDE EXT RACT

The samples were washed with sterile distilled water to remove adherent sediments and other

foreign particles. The samples were chopped into small pieces and weighed. For extraction of

biomolecules, sea anemones were freeze-dried. sea anemone immersed into a polar solution

with methanol/ethanol/ethyl acetate for 43 h. Then, the obtained extracts were filtrated and

-oncentrated. Each extract passed through Whatman No. 1 filter paper. The filtrates placed

nto an incubator at 40 = 1°C for 24 h to remove residual of a solvent. This crude extract
ransferred into air tight bottles and stored at 4°C till further use. The concentrated extracts
were applied for larvicidal activity against different species of mosquito larvae (Hamayeli et
al., 2019).

The extract was prepared as follows

51: Combined Methanolic crude extract of Bunodosoma goanense and Anthopleura anjunae
52: Methanolic crude extract of Bunodosoma goanense

53: ethanolic crude extract of Bunodosoma goanense

34: ethyl acetate crude extract of Bunodosoma goanense
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4. ANALYSIS AND CONCLUSION

4.1RESULTS
In the present study, solvents of different polarities such as methanol, ethanol and ethyl
acetate were used for the preparation of extract from sea anemone to test their activity against
mosquito larvae. Crude extracts of Bunodosoma goanese and Anthopleura anjunae showed
activity against mosquito larvae Culex, Anopheles and Aedes with different doses (250ul, 500
ul, 750 pl, 1000 pl, 1500 ul, 2000 pl).
Methanolic crude extract of Bunodosoma goanense and Anthopleura anjunae with control
and experimental setup showed highest activity of 75% at 48 hours against Culex larvae at
2000 pl followed by 40% at 1500 pl, 35% at 1000 pl and 25% at 500 pl.
Methanolic crude extract of Bunodosoma goanense and Anthopleura anjunae with 3
replicates setup showed 51% of mortality after 48 hours against Culex larvae at 750 pl
followed by 35% & 48 % at 500 ul and 250 pl.
Methanolic crude extract of Bunodosoma goanense and Anthopleura anjunae also showed
100% mortality against Anopheles & 60% mortality against Aedes larvae.
Methanolic crude extract of Bunodosoma goanense showed less activity of 30 % at 1500 pl
and 15% at 500 pl against culex larvae in control and experimental setup. Whereas the same
extract also showed less mortality (21%, 29% and 26%) at 1000 ul, 750 pl and 500 pl doses
with 3 replicates setup.
Ethanolic extract did not showed any activity against Culex larvae.

Ethyl acetate crude extract showed highest activity against Anopheles larvae both in control

and experimental setup.
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4.2 DISCUSSION

The objective of the current study was to screen larvicidal potential of crude extract of sea
anemone against mosquito larvae. Currently, studies on the activity of natural products from
marine organisms against mosquito larvae has been receiving immense concern due to the
fact that increasing cases of malaria, dengue are affecting thousands of lives. Marine
environments are one of the largest sources of bioactive molecules, due to the high degree of
biodiversity and the innumerable ecological relationships established between macro and
microorganisms found in the different ecosystems of these complex environments (Macedo et
al,, 2021).

Methanolic crude extract of Bunodosoma goanense and Anthopleura anjunae with control
and experimental setup showed highest activity at 48 hours against Culex larvae at 2000 pl
followed by 1500 pl, 1000 pl and 500 pl.

Methanolic crude extract of Bunodosoma goanense and Anthopleura anjunae Wwith 3
replicates setup showed 51% of mortality after 48 hours against Culex larvae followed by 750
ul, 500 pl and 250 pl.

Methanolic crude extract of Bunodosoma goanense & Anthopleura anjunae also showed
100% mortality against Anopheles & 60% mortality against Aedes larvae. Mortality of larvae
increased directly proportional to the increase of extract concentration Sayono et al. (2020).
Methanolic crude extract of Bunodosoma goanense showed less activity 1500 pl and 500 pl
against culex larvae in control and experimental setup. Whereas the same extract also showed
less activity of 1000 pl, 750 pl and 500 ul doses with 3 replicates setup.

Hence, extract prepared using methanol with 2 species (Bumodosoma goanense &
Anthopleura anjunae) is more lethal to the larvae than the extract prepared using single

species of sea anemone (Bunodosoma goanense).
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ethanol might not be lethal for killing the larvae.
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43 CONCLUSION

In the present study, different solvents such as methanol, 70% ethanol and ethyl acetate were
used for the preparation of the extract from sea anemone to test their activity against
larvicidal potential. Different extracts show different mortality degrees with different doses
against the mosquito larvae Culex, Anopheles and Aedes. Extract prepared using solvent
methanol showed mortality of more than 50%. Ethanol used for the preparation of extract did
not showed mortality of larvae whereas extract prepared using solvent ethyl acetate showed
100% mortality of larvae. Hence, can be concluded that methanol is a perfect solvent that can
be used for preparing the extract that can be assayed against mosquito larvae checking for its

effectiveness.
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