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ABSTRACT
Marine ecosystems are a rich source of bioactive compounds, offering immense potential 
for therapeutic applications. Research studies from pubmed, Google scholar, Science direct, 
databases provided derived from diverse organisms such as algae, sponges, mollusks, and 
marine microorganisms, these natural products exhibit a wide range of pharmacological 
properties, including antimicrobial, anti-inflammatory, antioxidant, and anticancer activities. 
Ethnopharmacological knowledge, deeply rooted in traditional practices, serves as a valuable 
guide for identifying the medicinal potential of marine resources, creating a bridge between 
traditional wisdom and modern drug discovery. Recent advancements in biotechnological tools 
and sustainable bioprospecting have accelerated the discovery, isolation, and development of 
these bioactive compounds into promising therapeutic agents. Despite these advancements, 
significant challenges remain. The exploration of marine biodiversity is still limited, with many 
ecosystems, such as deep-sea and polar regions, largely unexplored. Sustainable harvesting 
practices, understanding the mechanisms of action and pharmacokinetics of marine bioactive, 
and mitigating the environmental impacts of large-scale extraction are critical issues. 
Additionally, the integration of ethnopharmacological knowledge with modern scientific 
approaches requires systematic validation and documentation. This review emphasizes the 
therapeutic potential of marine bioactive compounds, highlights the importance of sustainable 
and ethical bioprospecting practices, and identifies key research gaps that must be addressed to 
fully harness the benefits of marine biodiversity for global health.

Keywords: Ethnopharmacology, Marine organism, Marine drugs, Biodiversity, Secondary 
metabolites, Marine Pharmacognosy.

INTRODUCTION

Marine pharmacognosy, which has its roots in ancient ocean 
churning myths on study of finding pharmaceuticals in marine 
organisms. In search of life forms adapted to harsh environments, 
researchers investigate chemical vents and seabeds. The 
continued exploration of the ocean's depths not only broadens 
our knowledge of medicine but also serves as a constant reminder 
of its limitless potential.[1] Bioprospecting can be defined as 
the process of conscious and deliberate attempts at seeking 
bioproducts from biological sources such as plant, microbial and 
animal origin.[2] These products should therefore be enhanced for 

the purposes of commercial therapeutic application. It refers to 
the identification, gathering, as well as extraction of genes from 
biological specimens of other diversities, which could be used in 
production of commercialized drugs.[3] This may lead to framing 
of competitions which in many cases includes the production 
of toxins, enzymes and other antimicrobial agents including 
the famous antibiotics.[4] Bioprospecting in the rainbow culture 
means going out looking for the right samples, the right biological 
materials. Furthermore, it applies to a range of sophisticated 
technologies for analysing and furthering those specimens’ 
genetic characteristics convenient for commercial use.[5]

The given marine species are commonly 13% of all presently 
identified living species, which can be between 235,000 and 
250,000 in number spread across all kingdom classification 
groups.[6] This relatively low number may be attributed to two 
main reasons the first of them is the fact that age differences 
are not always clear cut, that the meaning of between or within 
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generations is not always quite clear. Second, it may be easier 
to underestimate oceanic life due to its exploration compared 
to the terrestrial environment, and moreover, knowledge about 
deep sea and bacterial or microalgal forms of life is likely more 
limited than do we know the terrestrial forms of life.[7] Molecular 
markers and flow cytometry, two recent techniques, paint a far 
richer and more varied picture of oceanic microorganisms than 
did traditional taxonomy. Oceanic ecological divisions are less 
well defined than those of terrestrial ecosystems, which restricts 
the evolution of new species despite the vastness of the marine 
environment.[8]

The first extensive named species checklist in marine was  
delivered by Online database called World Register of marine 
Species or abbreviated as World Register of marine Species. 
Presently, World Register of marine Species registers for 243,000 
species that are understood and accepted in modern science.[9] 
Most of increases and decreases in species count can be explained 
by different factors, such as grouping new domains (Bacteria, 
Archaea and Viruses), recycling and re-distribution between 
marine, fresh water and terrestrial surroundings, identification of 
the synonyms and some updates in many taxonomy groups.[10] 
Notably, over 1,000 species have been added to each of the 
groups such as Chlorophyta, rhodophyta, foraminifera, diatoms, 
euglenozoa (protozoans), some types of crustaceans, small fish 
or fishes such as amphipods and copepods. Hence, the species 
accumulation of the total number of 243,000 can be assumed 
to represent about 98% of all kinds of species described till 
now. Currently unknown, the hyperdorism of microbes and 
parasites, deep-sea species and molecular (cryptic) diversity or 
identification of new species.[9,11]

The resilience of the ocean to environmental changes is bolstered 
by marine diversity, which guarantees the continuation of 
essential biophysical processes and productivity. In addition 
to providing vital products and services that benefit humanity, 
like carbon sequestration and water purification, diversity 
helps avert the catastrophic extinction of entire species.[12] 
The seas provide an awesome mix of goods and services to the 
society such as; acting as a buffer for the climate, a dumping 
ground and deposit for wastes and toxins, a source of food and 
medicine and means of livelihood for many people.[13] Coasts 
provide designated habitation or living space besides directly 
and indirectly generating wealth thereby fostering millions of 
employment opportunities in agriculture-areas.[14] Valuing the 
products and services of ecosystems helps us understand their 
potential and our dependence on them. This valuation reveals 
between welfare gains from using the environment and the loss 
of benefits from diminished ecosystem services, highlighting the 
costs of environmental exploitation.[15] Achieving sustainable 
development requires a connection between biological diversity 
and marine ecosystems. Their intricate relationships, which 
involve reinforcement and feedback, highlight how urgently these 

problems must be resolved in order to protect marine-species.[16] It 
thus follows that policies and best practices to contain and regulate 
human impact on the environment and the organismic webs 
within the context of sustainable carrying capacity management 
must be put in place and evolved.[17] Marine diversity also includes 
all the species that are found in the ocean and the interactions 
between these species and the rest of the environment in 
relation to genes, species, populations, and ecosystems.[18] Every 
organization level has structural and functional properties. The 
evaluation of marine diversity or its aspects can be done at different 
spatial or temporal perspectives. Thus, the conceptual model of 
marine biodiversity and their meanings are contingent upon the 
questions being asked, emphasis on the details, and knowledge 
of the system and it feedback, primarily.[19] The term ‘structural 
diversity’ can therefore be used in the sense of genetic, species, 
and environmental diversity. For instance, species diversity can 
be illustrated by the distribution of fish in the North Sea where 
there are numerous fish species. While genetic diversity relates to 
the gene’s variations in the species, ecosystem and diversity refers 
to the varieties of communities living in different ecosystems.[20,21]

Marine organisms used for therapeutic purpose
Fish

Fish has long been recognized for its ability to treat a wide range 
of illnesses. Important amino acids are present in fish proteins 
in ideal ratios, and including fish in a mixed diet improves the 
quality of the protein. A thoughtful quantity of these is significant 
in terms of their potential to improve health. The consumption of 
oily or fatty fish can reduce the risk of several illnesses, including 
mental health conditions and vision issues.[22] Fish liver oil is a 
thick liquid consisting of glycogen and fat. This contains vitamins 
D and B. There is a lot of iodine in fish body oil. Shark pancreas has 
a high insulin content, and fish roe is a great source of vitamins B, 
C, D, and E. Fish oil contains polyunsaturated fatty acids, which 
have been shown to improve brain function and be very helpful 
in the treatment of Coronary Heart Disease (CVD).[23]

Seaweed

Seaweed is a well-known source of some very important food 
hydrocolloids like agar, alginates, and carrageenan. Marine algae, 
otherwise known as marine macroalgae or seaweeds, are found 
flourishing in shallow coastal waters and deeper oceanic regions, 
some species growing at as great a depth as 180 m.[24] Mostly, they 
have been classified into three main groups: the brown algae, 
red algae, and green algae. Many biologically and biomedically 
active substances are present in great abundance in the marine 
algae, including large amounts of sulfated polysaccharides. 
They offer a wide range of benefits to health by providing a rich 
source of dietary fiber, probably the richest sources of omega-3 
fatty acids, essential amino acids, and vitamins A, B, C, and E.[25] 
Edible seaweed has emerged as a novel food with a multitude 
of bioactive compounds that have the potential to both prevent 
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and treat a wide range of illnesses. In addition to stimulating the 
thyroid, they may also have antihyperlipidemic, antithrombotic, 
anti-inflammatory, antiestrogenic, neuroprotective, anticancer, 
antioxidant, and tissue-healing properties. They might affect 
immunomodulation as well. These include properties that are 
antiviral, antifungal, antidiabetic, and anti-hypertensive.[24,26]

Grade categorizing of Seaweed

Now, the current classification has led to grouping algae into four 
domains: Bacteria, Plantae, Chromistan, and Protozoa. These 
categories differ morphologically, and in terms of their size.[22,27] 
Algae can be either phytoplankton or seaweed based on their size 
and have been classified into two groups. About 5,000 different 
species have been reported under the category of microalgae, 
called phytoplankton, while about 6,000 different species 
have been identified under the category of macroalgae, being 
seaweed.[28] Primary categories with examples the families are 
Phaeophyceae, Chlorophyceae, and Rhodophyceae. Based on the 
colour of the algae in their native environments, marine algae can 
be classified into three main groups such as brown, red, and green 
algae. Fucoxanthin, the pigment that gives the Phaeophyceae 
family its brown hue, serves a variety of physiological and 
biological purposes, possibly including cancer prevention.[22,29]

Cephalopods

Octopuses

The global diversity of octopus species includes approximately 
250 different types.[30,31] The core fishing grounds for these 
mollusk species lie in the northeastern part of the Pacific Ocean 
and the Middle Atlantic eastern areas.[32] Panicked The greater 
part of the catch of octopuses consists of Octopus vulgaris. For 
example, in Japan, the catch of this species changes within the 
limits from 60,000 up to 100,000 tons annually. In the Far Eastern 
seas of Russia, there are 24 species of octopuses.[33] In this way, 
the continuously rising volume of cephalopod catches can foster 
environmentally degrading effects within the regions where these 
sea creatures are processed.[34] This can significantly enhance the 
yield of marketable products in particular, edible parts with an 
increased efficiency of waste utilization by utilizing processing's 
varied components for producing physiologically active 
substances.[35] Cephalopods are renowned for containing unique 
biological compounds, often in high concentrations. Lacking 
an outer shell in most species, they employ various defense 
mechanisms such as venom to incapacitate prey and predators, 
and the release of ink to escape from potential threats.[36]

Marine Species Method of 
screening

Dose Observation Ethnomedicinal 
Activity

References

Aspergillus 
protuberus fungi

Autoantibody 
screening or 
Antinuclear 
antibodies against 
Human epithelial 
cell-2.

undetermined Exhibit potent of 
uncontrolled growth 
cell.

Anticancer [41]

Holothuria atra
Sea cucumber

Thioacetamide 
intoxication in Wister 
rats.

Mixed extract 
of sea cucumber 
14.4 mg/kg of 
body weight and 
thioacetamide 
200 mg/kg of 
body weight.

Active phenolic 
compound presence of 
extract show
Antioxidant activity.

Reduce oxidative 
reaction.

[42,43]

Cypraea arabica Brewer’s yeast 20 mL/kg Both concentration 
methanolic extract of 
Cypraea arabica show 
antipyretics activity.

Reduce high fever [44,45]

Pelvetia siliquosa 
- marine 
macroalgae.

Streptozotocin 
induced in rats.

100 and 300 mg/
kg

Glycogen inhibitory. Potent reduce blood 
sugar level

[46,47]

Axinella Carteri Induction 
Carrageenan in feet.

0.1% of 
carrageenan 
applied on paw.

Reduce inflammation 
on feet.

Anti-inflammatory [48]

Table 1: Ethnopharmacological approach and biological activity of some marine species.
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Marine Species Method of 
screening

Dose Observation Ethnomedicinal 
Activity

References

Eisenia bicyclis Omega-3 
fatty acid lipid 
emulsions exhibit 
anti-inflammatory 
effects by decreasing 
Nitric Oxide (NO) 
production in 
lipo-stimulated 
macrophages, 
achieved through 
the modulation of 
inducible nitric oxide 
synthase protein 
expression.

Undetermined Omega-3 fatty acid lipid 
emulsions demonstrate 
anti-inflammatory 
properties, reducing 
Nitric oxide production 
in the settings of 
lipopolysaccharides 
stimulated macrophages 
through altered 
expression of inducible 
nitric oxide synthetase 
protein.

Anti-inflammatory [49,50]

Ecklonia
cava

Carrageenan-induced
Inflammation in 
mice.

5 mg/kg to 
increase 20 mg/kg 
bodyweight.

Dieckol alleviates 
carrageenan-induced 
inflammation by 
decreasing leukocyte 
infiltration and 
the production of 
pro-inflammatory 
mediators.

Reduce paw 
inflammation

[49,51]

Cypraea moneta
marine mollusc

Incision of 2 cm wide 
in hind limb.

3 g powder 
with 20 mL egg 
albumin.

Complete tissue 
regenerate after drug 
administration.

Wound healing [52]

Sargassum
ilicifolium,- 
brown algae

Separate the gizzard 
and proventriculus 
of Gallus 
gallusdomesticus and 
place these in aerated 
Tyrode solution. The 
test, standard, and 
control treatments 
were administered, 
and then incubated 
for 8 hr for 
ulcer formation. 
Afterwards, the 
tissues were removed 
and washed, and 
examined for 
ulceration.

400 mg/mL It has been concluded 
that the medium dose 
of the crude sulfated 
polysaccharide of 
Sargassum ilicifolium 
showed antiulcer activity 
compared to standard 
and control treatments.

Antiulcer [53,55]

Spatoglossum 
variabile
Brown algae

CCl4 toxicity induced 
in Wister rats.

A 20% CCl4 
solution, diluted 
with dietary 
cooking oil, was 
administered at 
a dosage of 1 mL 
per 100 g of body 
weight.

The hepatoprotective 
activity, however, 
appears to be due to 
their radical scavenging 
potency in regimes 
that shield cells against 
free radicals generated 
in CCl4-induced 
hepatotoxicity.

Hepatoprotective [56]
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Ethnopharmacological approach and biological 
activities of marine species

While the traditional uses of marine animals and their derived 
were profoundly diversified, only a few efforts have been made 
so far to validate the pharmacological benefits related to their 
functional and medical applications.[37] Accumulating evidence 
has identified that CSCs confer stem-like phenotypes on cancer 
cells, which are generally believed to be responsible for recurrence, 
radio resistance, hormone resistance, chemoresistance, and 
metastasis.[38] Several studies support the use of these cuttlebone 
powders for anti-inflammatory and immune-modulating activity 
and wound healing properties. Moreover, nacre powder has 
traditionally been used in treating conditions such as palpitations, 
convulsions, and even epilepsy.[39] Other cytotoxic effects by 
various holothurians on echinoids eggs include disruption in cell 
division, cytolysis, and the transformation of the larvae into more 
animal-like forms. Echinoderms most especially had an immune 
defense system that was closely like that of mammals.[40] Some 
marine biological aspects are described in Table 1.

Fount development of marine drugs

The concentrating and multi-targeted elements in the marine 
medicinal resources, their bio-active chemical core, the action 
mechanisms of those compounds have been cumbersome in 
order to the search and development of marine drugs so far, 
which are, however, required to be analysed thoroughly in a more 
systematic manner (Figure 1).[58]

Dispute with future trend of marine species

There are tremendous problems associated with the derivation 
of drugs from marine sources. The differences in environmental 
conditions may result in different metabolites being produced 
every time from the same organism.[60] The production of isolated 
and identified lead compounds on a sustained basis can be a 
problem. Rather often, the lead compound is available only in 
small amounts or its isolation becomes technically difficult.[61] 
With regards to the intended use of a compound, whether it's 
a drug or a cosmetic the required quantities differ. Whereas 
preclinical drug development and safety tests may only require 
a 5 g, clinical trials already run into kilograms, and production 
of cosmetics many tons.[60] Further research and development 

of many highly potent novel marine compounds have been 
frequently hindered by the lack of a secure candidate compound 
supply chain.[62] Substances isolated from natural sources must 
be ultimately identified with the substance gained from its 
biological source to identify a bioactive compound, which is 
either synthesized or semi-synthesized.[63] Mariculture or marine 
farming of marine organisms in their own habitat is necessary 
to grow these organisms.[63,64] Some of the limitations in the 
development of drugs from marine sources include the use of 
universal expression systems to biosynthesize small molecules 
in as high yields as possible, developing genetic tools to explore 
in vivo potential of cultured marine microorganisms, activating 
silent biosynthetic pathways for the discovery of small molecules 
through regulatory means.[64] Early efforts in marine natural 
products chemistry have been focused mainly on metabolite 
collection from the most easily accessed species.[65] Through 
technological innovations, scientists are pushing harder for 
minor metabolites access. This includes the increased use of 
nuclear magnetic Resourance micro cryogenic and capillary flow 
probes, exploitation of biological assays in miniaturized volumes 
like well plate formats, and continued improvements to the 
techniques used and informatics related to mass spectrometry.[66] 
Another area of improvement in marine drug discovery 
programs is related to biological assay methods for extracts, 
fractions, and pure compounds. Assay-based isolation of marine 
natural products seems to hold potential for automation and 
could increase the discovery process for various classes of natural 
products in nature.[64]

Bioactive compound from Molluscs
Twenty years ago, over 2,600 studies demonstrated the potential 
benefits of using toxins extracted from marine mollusks 
for cellular biologists and medical professionals. Out of the 
approximately 50,000 toxins, only 100 have been studied and 
identified thus far. This group of Conus species produced small 
peptides with a structural restriction of 10-30 amino acids, 
along with other strong nerve toxins. It has been shown that 
some conotoxins block ion channels that regulate the entry 
of calcium ions into nerve cells, while other conotoxins bind 
to n-methyl-D-aspartate receptors to block the passage of 
potassium or sodium across muscle or nerve cell membranes.[67] 
In the marine environment, where surfaces are continuously at 

Marine Species Method of 
screening

Dose Observation Ethnomedicinal 
Activity

References

Sigmadocia 
carnosa
marine sponge

Paper disk assay 
method

500 g/mL) extract The high activity 
exhibited by Sigmadocia 
carnosa demonstrated 
broad-spectrum 
antimicrobial activity 
against all microbes 
tested, except Fusarium 
spp.

Antimicrobial [57]
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risk of colonization, invertebrates such as bivalve mollusks and 
cephalopods remain largely free from biofouling. These sedentary 
organisms appear to manage fouling epibionts through highly 
effective antimicrobial mechanisms.[68] Such marine invertebrates 
could be considered an interesting source of potential 
antimicrobial compounds.[69,70] Nonsteroidal Anti-Inflammatory 
Drugs (NSAIDs), such as aspirin and ibuprofen, are commonly 
used to treat inflammatory conditions. However, frequent use 
of these medications can cause adverse side effects, including 
the risk of developing stomach ulcers.[71] Thus, investigating the 
anti-inflammatory and antioxidant properties of bivalve mollusks 
and developing products from them could significantly reduce 
the adverse effects of non-steroidal anti-inflammatory drugs.[72] 
Exploring anti-inflammatory and anti-oxidant properties 
present in bivalve mollusks and developing products from them 
could reduce the harm caused by pain killers side effects. It is 
reported that dried flesh from the New Zealand mussel, Perna 
canaliculus, contains Poly Unsaturated Fatty Acids (PUFAs) with 
anti-inflammatory activities.[73-75] Neurotoxins and peptides like 
dolastatin have characterized acetylcholine receptors and shown 
antineoplastic properties. Other compounds such as ulapualide 
A and bursatellanin-P exhibit strong cytotoxic, antifungal, 
and anti-HIV activities. Syntheses of these compounds have 
clarified their stereochemistry and confirmed their bioactivity. 
Mollusks continue to be a rich source of diverse metabolites 
with antibacterial, antioxidant, and anti-inflammatory effects.[76] 
Metrics on joint pain and inflammatory diseases, a formulation 
with 100% natural anti-inflammatory ingredients from the green 
mussel Perna viridis has been developed by Central marine 

fisheries research institute. It revealed that polysaccharides, 
lysolecithin, and phenolic compounds of Psychotria viridis are 
competitive inhibitors of the inflammatory enzymes Cyclo 
oxygenase and Lipoxygenases in the inflammation and oxidative 
stress reactions.[77,78]

Therapeutic efficacy from marine organism

Reduce inflammation (Anti-inflammatory) from marine 
species

Inflammation is the body's defense against injury and infection. 
Marine-derived agents like sesquiterpenoids, diterpenes, 
steroids, and polysaccharides, including chitin and fucoidan, 
have anti-inflammatory and allergy-regulating properties.[79] 
Polysaccharides from algae, especially the sulfated ones, 
demonstrate anti-inflammatory activity both in vitro and in 
vivo.[80,82] This is due to their unique structure and relevant 
physicochemical properties.[83] It is now known to be the 
carbohydrate-binding sites to which marine lectins owe their 
anti-inflammatory activity.[84] When given to rats, the lectin 
produced by the green seaweed Caulerpa cupressoid decreases 
zymosan-induced arthritis, mechanical hyper nociception, and 
leukocyte accumulation in the temporomandibular joint. While 
lectin activity is reduced by naloxone or zinc protoporphyrin 
nine treatments, lectin is still able to inhibit leukocyte influx and 
suppress the expression of interleukin-1beta and tumour necrosis 
factor-alpha. These results imply that lectin-mediated suppression 
of these cytokines contributes to the reduction of inflammation 
and pain in the joints.[85]

Figure 1: Fount development of marine drugs.[59]
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Dispute secondary metabolites show 
antituberculosis activity

Tuberculosis (TB) is a major health challenge. Marine 
microorganisms have yielded around 170 new anti-TB compounds. 
Current drugs, streptomycin and rifampicin, have inhibitory 
concentrations of 0.2 to 6.0 μg/mL against Mycobacterium 
tuberculosis.[86] Compounds that show a maximum inhibitory 
value below 64 μg/mL or greater than 75% inhibition at 12.5 μg/
mL are potentially anti-tuberculosis compounds. Furthermore, 
for screening and additional development of these compounds, 
a selectivity index above 10, based on the half minimal 
inhibitory concentration, is necessary.[87,88] This means that due 
to a reason or another, oceans, rich in biodiversity and unique 
aquatic environments, have been a prolific source of diverse 
natural products showing considerable antimicrobial, antiviral, 
antimalarial, antitumor, anti-inflammatory, and antioxidant 
activities.[89]

Marine organism decreases neurodegenerative 
Alzheimer’s disease

Neurodegenerative diseases like Alzheimer's involve plaques, 
tangles, synapse loss, and neuronal death. The amyloid cascade 
theory, which focuses on abnormal amyloid processing, is crucial 
for understanding the disease. Prevention can be achieved by 
enhancing the body's natural antioxidant defense and targeting 
amyloid proteins with antioxidants.[90] A kinase inhibitor found 
in marine sponges called Hymenialdisine shows promise as a 
treatment for neurodegenerative conditions like Alzheimer's.[91] 
Hymenialdisine inhibits several pro-inflammatory cytokines 
through targeting at the phosphatidylethanolamine signalling 
pathway and hence could be useful in treating inflammatory 
diseases.[92]

Marine acquire anticancer activity

Hoiamide A is a neurotoxic lipoprotein mainly isolated from the 
cyanobacterial extracts of Symploca species, a cyanobacterium 
strain collected from Papua New Guinea, which showed 
inhibiting ability against the mouse double minutes homolog 
interaction.[93,94] Niphateolide, a diterpene extracted from the 
sea sponge of Indonesia, namely Niphates olemda, acts as an 
inhibitor for pifithrin 53-Human homolog of double minute 
two.[95] Proximicins A, B, and C are furan analogy of netropsin 
isolated from the marine Actinomycete verrucosispora. These 
compounds are reported to act by upregulation of pifithrin 53 and 
the cyclin-dependent kinase inhibitor pifithrin 21.[96] Pifithrin 
53 Human homolog of double minute two binding inhibitor 
was isolated from the marine-derived fungus Arthrinium 
species in the hexylitaconic acid form.[97] Lissoclinidine B, a 
potential compound extracted from Lissoclinum badium, has 
a selective induction for the elimination of cells with altered 
Pifithrin 53 for cancer treatment.[98] Like anti-mycin from the 

marine Streptomyces species, N-acetyl-deformylantimycin A 
(NADA) effectively inhibited Henrietta Lacks cells.[99] Himeic 
acid A, isolated from the marine fungus Aspergillus species. 
demonstrates inhibitory action against ubiquitin-activating 
enzyme at 100 mm.[100] In Girolline, isolated from marine sponges 
Cymbastela cantharella and Axinella brevistyla, the accumulation 
of polyubiquitinated Pifithrin 53 promotes growth phase 2 cell 
cycle arrest in cancer cells.[101] Leucettamol A, isolated from 
the sea sponge Leucetta aff. microraphis, inhibits the ubiquitin 
conjugation enzymes of ubiquitin conjugating enzyme 13 and 
ubiquitin enzyme variant 1A by 50% at a concentration of 50.[102] 
Dysidiolide is a new alkyl-hydroxybutenolide diterpene from the 
Bahamian sea sponge, Dysidea etheria; it inhibits Complement 
dependent cytotoxicity 25 protein phosphatase. It delays the cell 
cycle growth phase 2 transition by dephosphorylating the cyclin 
B complex at Tyrosine 15.[103] Sulfrcin, a sesquiterpene sulfate 
from the marine sponge Ircinia species inhibits Complement 
dependent cytotoxicity 25 phosphatase with an half maximal 
inhibitory concentration of 7.8 mm.[104] It has been shown that 
coscinosulfate, a sesquiterpene sulfate isolated from the New 
Caledonian sponge Coscinoderma mathewsi, exhibits potent 
inhibitory activity against Complement dependent cytotoxicity 
25A.[105] The Fijian sponge Xestospongia carbonaria produces halen 
quinone, a pentacyclic polyketide molecule and an irreversible 
inactivator of recombinant human Complement dependent 
cytotoxicity 25B phosphatase, preventing cell cycle progression 
into the mitotic phase. The half maximal inhibitory concentration 
of this compound is 19 mm and is also inhibitory toward the 
kinase activity of human epidermal growth factor receptor.[106] 
Secalonic acid D, a mycotoxin isolated from Penicillium oxalicum, 
inhibits deoxyribonucleic acid topoisomerase I and further 
disrupts the growth first phase of the cell cycle via the β-catenin 
pathway, leading to significant cytotoxic effects against various 
human cancer cells. Secalonic acid D slows down the cell cycle 
progression in human embryonic palatal mesenchymal cells, 
thereby inhibiting their proliferation. [107,108]

CONCLUSION

Marine species are an abundant source of bioactive compounds 
with diverse therapeutic properties, including anti-inflammatory, 
antimicrobial, antioxidant, and anticancer activities, offering 
significant potential for addressing global health challenges. 
These compounds, combined with sustainable exploitation 
of marine biodiversity, present opportunities to discover 
novel therapeutic agents while preserving ecosystems. 
Ethnopharmacological knowledge plays a vital role in guiding the 
identification of these bioactive, bridging traditional medicine 
and modern pharmacology. Advances in biotechnological tools 
and high-throughput screening have further accelerated the 
discovery and development of marine bio actives, facilitating 
their transition to clinical applications.
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However, significant research gaps remain. Despite the vast 
biodiversity in marine ecosystems, only a small fraction has been 
systematically explored, with underrepresented regions such 
as deep-sea and polar ecosystems requiring further attention. 
Sustainable harvesting practices are not yet standardized, posing 
challenges to the consistent supply of bioactive compounds. 
Additionally, the mechanisms of action, bioavailability, and 
pharmacokinetics of many identified compounds are poorly 
understood. Translating these discoveries into clinical applications 
remains a challenge due to regulatory, financial, and technical 
barriers. The integration of traditional ethnopharmacological 
knowledge with modern science is still in its infancy, with a need 
for systematic documentation and validation. Furthermore, the 
environmental impact of large-scale extraction and cultivation 
of marine resources is not fully understood, necessitating studies 
on ecological sustainability. Inconsistent bioprospecting policies 
also hinder equitable benefit-sharing and access to marine genetic 
resources. Addressing these gaps will unlock the full therapeutic 
potential of marine bioactive compounds while ensuring 
sustainable and ethical utilization of marine biodiversity.
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SUMMARY

The bioactive substances that are present in marine 
environments and have enormous potential for therapeutic 
uses are covered in this article. These substances have a broad 
range of pharmacological characteristics, such as antibacterial, 
anti-inflammatory, antioxidant, and anticancer effects. They 
are obtained from a variety of species, including algae, sponges, 
mollusks, and marine microbes. Deeply ingrained in customary 
methods, ethnopharmacological knowledge acts as a useful 
manual for determining the therapeutic potential of marine 
resources, bridging the gap between conventional wisdom and 
contemporary drug development. These bioactive chemicals 
have been discovered, isolated, and developed into prospective 
medicinal medicines more quickly thanks to recent developments 
in biotechnological technologies and sustainable bioprospecting.
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