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Abstract Nature is one of the most important sources of pharmacologically active compounds 
in the search for drugs against life threatening diseases. Even though plants and terrestrial micro-
organisms have played as an important source for the new drug candidates from nature, marine 
organisms such as tunicates, sponges, soft corals, sea horses, sea snakes, marine mollusks, sea-
weeds, nudibranches, sea slugs and marine microorganisms are increasingly attracting attention 
in recent years. Marine organisms also have the potential to develop into future drugs against 
important diseases, such as cancer, a range of bacterial and viral diseases, malaria, and 
inflammations. Even though the mechanism of action in the molecular level of most metabolites 
is still unclear, the mechanisms by which they interfere with the pathogenesis of a wide range 
of diseases have been reported. The knowledge of this is one of the key factors necessary to 
develop bioactive compounds into medicines. This is due to their structurally unique and pharmaco-
logically active compounds. The potential pharmaceutical, medicinal and research applications 
of some of these compounds are discussed in hundreds of scientific papers, and are reviewed 
here.
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Introduction

For ages natural products have been a strong source 
for novel drug products, or have been a model for a 
drug that has made it to market [22]. Natural product 
medicines have come from various source materials in-
cluding terrestrial plants, terrestrial microorganisms, 
marine organisms, and terrestrial vertebrates and in-
vertebrates [84]. Marine organisms have a shorter his-
tory of utilization in the treatment and/or prevention 
of human disease compared to the long standing histor-
ical medical uses of terrestrial plants. Spongothymidine 
from the Caribbean sponge (Cryptotheca crypta) were 
isolated in the early 1950s to be the first bioactive com-
pounds from marine sources [22]. The importance of 
natural products in drug development has been dis-
cussed in recent reviews [5,52,62,84,85,90]. The sig-

nificance of marine natural products on pharmaco-
logical activities like anti-inflammatory [113,118], an-
ti-infective [6], antituberculosis [31], antimicrobial [76], 
antialzheimer’s [76] and anticancer [40] has been re-
ported earlier. The reasons for the interest of drug dis-
covery from natural products in marine organism can 
be due to the diverse structures, intricate carbon skel-
etons that they produce. The need to develop products 
to fight diseases and infections commonly encountered 
triggers the search for new chemical entities.

The secondary metabolites of marine organisms have 
been studied extensively over the past three decades. 
Drug discovery research from marine organisms has 
gained acceleration and now evolved as an interdiscipli-
nary research [14,40]. Much attention has been given 
to marine organisms in recent years due to their consid-
erable biodiversity [51]. A number of structurally 
unique secondary metabolites have been isolated and 
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identified as drugs from marine organisms, while nu-
merous other candidates are in clinical trials [12,82,83].

Marine natural products serve as an excellent re-
source for novel chemical entities. It is also observed 
that chemical compounds isolated from marine organ-
isms have great potential as antimicrobials [91] or cyto-
toxic compounds [9]. Thousands of new compounds 
have been identified from marine organisms in the past 
three decades, giving researchers a good number of 
novel molecules from which they can find new leads 
[26]. Over 20 new drugs from natural source were 
launched on the market between 2000 and 2005, out 
of which 15 are from marine organism [22]. These ap-
proved compounds represent a very wide chemical di-
versity, together with several other natural products or 
their analogs that are undergoing clinical trials. These 
compounds also continue to demonstrate the importance 
of marine natural products in modern drug discovery. 
The purpose of this brief article was to review studies 
with bioactive marine natural products published during 
recent years and to classify them into major pharmaco-
logical categories. Only those articles reporting on the 
bioactivity and/or pharmacology of marine chemicals 
whose structures have been determined were included 
in the present review.

Antibacterial compounds

Scalusamides A–C, pyrrolidine alkaloids, originated 
from Penicillium citrinum separated from the gastro-
intestine of the parrot fish Scalus ovifrons (HedoCape, 
Okinawa). Scalusamide A showed antibacterial activity 
against Micrococcus luteus [114]. The same fungus also 
yielded the tetracyclic alkaloid, perinadine A, showing 
antibacterial against M. luteus and Bacillus subtilis [99].
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Luteophanol D, a antibacterial polyhydroxy com-
pound, was obtained from an Amphidinium species, iso-
lated from the marine acoel flatworm seudaphanostoma 
luteocoloris (Okinawa) [67].
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The polyketides (+)-epoxydon [24], gentisyl alcohol 
[101], 3-chlorogentisylalcohol [101] and methylhy-
droquinone [11] isolated from a marine-derived 
Aspergillus species were found as potent antibacterial 
agents against MRSA and multi-drug-resistant 
Staphylococcus aureus (MDRSA).

Callophycus serratus collected from several Fijian 
sites was the source of three antibacterial diterpene- 
benzoate compounds, bromophycolides A and B, and 
a non-halogenated compound [66].
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An Okinawan unidentified member of the Thorectidae 
family contained the antibacterial imidazoleb-carboline 
alkaloid gesashidine A [49]. 
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11-N-Methylmoloka’iamine, 11-N-cyano-11-me-
thylmoloka’iamine and kuchinoenamine, all with anti-
bacterial activity against the fish pathogen Aeromonas 
hydrophila, were obtained from a Hexadella species 
(Japan) [75].
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Water-soluble polymeric 3- alkylpyridinium salts and 
14 related synthetic analogues showed considerable an-
tibacterial activity against marine biofilm bacteria and 
may represent good candidates as natural biocides for 
marine technology applications [19].
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Anticancer compounds

Salinosporamide A [34] that had been isolated from 
the actinomycete Salinispora tropica, contained several 
related metabolites, salinosporamides B and C [116] 
and the unprecedented chlorinated macrolides spor-
olides A and B [8]. Even though salinosporamides A 
and B inhibited human colon carcinoma HCT-116 cells, 
salinosporamide A was found to be the most potent. 
Salinosporamide A also exhibited extreme potency 
against several non-small cell lung, CNS and breast 
cancer cell lines at the NCI [116]. 
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Three chlorinated dihydroquinones have also been 
isolated from a new genus of actinomycete from deep 
water sediment of La Jolla, California. Two known ana-
logues were also isolated [35,36]. These Compounds 
were cytotoxic to human colon carcinoma HCT-116 
cells and displayed significant activity against methi-
cillin-resistant Staphylococcus aureus (MRSA), vanco-
mycin-resistant Enterococcus faecium (VREF) [106].
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Streptomyces species obtained from sediment of 
Jiaozhou Bay, China, yielded the chlorine containing 
manumycin derivatives, chinikomycins A and B and 
both displayed antitumour activity against a number of 
human cancer cell lines [68].
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An inhibitor for the proliferation of a variety of mur-
ine and human cancer cell lines staurosporine analogue 
ZHD-0501, was isolated from the Actinomadura species 
in sea sediment (Jiaozhou Bay, China) [43].
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The known microbial pigment metacycloprodigiosin 
[115] was isolated from the actinomycete 
Saccharopolyspora sp. associated with the sponge 
Mycale plumose of Qingdao coast, China and displayed 
significant cytotoxicity against five human cancer cell 
lines [69].
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A dimeric sesquiterpene laurebiphenyl, previously re-
ported from Laurencia nidifica [102], was isolated and 
exhibited moderate cytotoxicity against several human 
cancer cell lines [111].
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The sesquiterpenes, cuparene isolated from L. micro-
cladia of Chios Island, North Aegean Sea, were cyto-
toxic against the NSCLC-N6 and A- 549 cancer cell 
lines [5].
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Plocaralides B and C, isolated from a Plocamium spe-
cies [45,109] and Aplysia californica [50], displayed 

moderate activity against the human oesophageal cancer 
cell line WHCO1 [60].
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Four branched chain polyketide-derived metabolites, 
lehualides A–D, were isolated from a Plakortis species 
of Hawaii. These compounds and were cytotoxic to can-
cer cell lines [100].
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Aplidium affdensum (Oman) was the source of the 
meroterpenes methoxyconidiol and didehydroconicol 
[105], while the ubiquinone derivatives glabruquinones 
A and B were reported from Aplidium glabrum (Far 
East) [103]. Glabruquinones A was found to exhibit in 
vitro cancer preventive activity in a tumour cell trans-
formation 
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Bryozoans are sessile animals with a life style very 
similar to that of corals but, owing to their unique body 
plan, they constitute a phylum of their own. One partic-
ular bryozoan, Bugula neritina, has been the source of 
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a family of protein kinase C (PKC) inhibitors called 
bryostatins currently in clinical trials for cancer. 
Bryostatin-1 has been granted Orphan Drug status by 
the FDA and has been designated an Orphan Medicinal 
Product in Europe for oesophageal cancer in combina-
tion with paclitaxel [23,41].

O O

OAc
OH

H3CO2C

O
OH

CO2CH3

O

O

OH

bryostatin 1

O

Several protein tyrosine kinase inhibitors have also 
been isolated from marine organisms. A brominated ty-
rosine metabolite aeroplysinin-1, from the sponge 
Verongia aerophoba, has been found to inhibit purified 
epidermal growth factor (EGF) receptor protein tyrosine 
kinase activity, to block EGF-stimulated proliferation 
of cancer cell lines, to induce their apoptosis at high 
nanomolar concentrations and to suppress angiogenesis 
in vivo [46,65,98].
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Dolastatin is a marine natural peptide containing 
unique amino acids with microtubule-inhibitory and 
apoptotic effect. Dolastatin 10 has entered phase II clin-
ical trial and cemadotin, discodermolide and the hemi-
asterlin analogue HTI286 have so far reached clinical 
development. 
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Halichondrin B has been isolated from several differ-
ent sponge genera in extremely low yield and it is the 
most potent member of the halichondrin family of poly-

ether macrolides. Halichondrin B has also entered stage 
A clinical trials because of its potential as an effective 
anticancer agent. The laulimalides and discodermolide 
are of special interest to anticancer drug discovery re-
searchers because they have been shown to remain ac-
tive in cells over expressing multidrug-resistant P-gly-
coprotein [64,79].
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Aplidin (dehydrodidemnin B) is a novel ma-
rine-derived cyclic depsipeptide anti-tumour agent, 
originally isolated from the tunicate Aplidium albicans 
and currently obtained by total synthesis [2] and li-
censed to PharmaMar. The compound triggers rapid and 
persistent activation of the apoptotic process as a con-
sequence of the induction of oxidative stress and the 
sustained activation of the protein kinases Jun N-termi-
nal kinase, p38 stress-activated protein kinase, EGF re-
ceptor and Src [25,38]. Aplidin is currently in Phase 
II clinical evaluation for solid and hematologic malign 
neoplasias (Multiple Myeloma, Non-Hodgkin Lymphoma 
aggressive and indolent, and Acute Lymphoblastic 
Leucemia as single agent [10].
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Kahalalide F, a depsipeptide derived from the sea 
slug Elysia rufescens, is the third marine natural product 
anticancer drug candidate in clinical development at 
PharmaMar [42]. Kahalalide F alters the function of the 
lysosomal membranes inducing cell death by oncosis. 
The antitumour activity of this compound may be by 
the action of interfering with lysosome function in pros-
tate, colorectal and lung cancer cell lines as well as 
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in animal models of lung and breast cancer. Kahalalide 
F is currently in Phase II clinical trials in hepatocellular 
carcinoma, non-small cell lung cancer (NSCLC) and 
melanoma.

Kahalalide F

KRN7000, a novel α-galactosylceramide derived 
from agelasphin-9b, which, in turn, was isolated from 
the sponge Agelas mauritianus, for the potential treat-
ment of cancer and other diseases [61].
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Squalamine is a chemically synthesized aminosterol, 
originally isolated from the liver of the dogfish shark 
is currently in phase II clinical trials for ovarian and 
non-small cell lung cancer at Genaera and was granted 
Orphan Drug status for the treatment of ovarian cancer 
by the FDA [20,72]. 

Anti-inflammatory compounds

Inflammation is a one of the response to injury, re-
sulting in the accumulation of cells and exudates in irri-
tated tissues to protect from further damage. Natural 
products with anti-inflammatory activity have long been 
used as a folk remedy for inflammatory conditions such 
as fevers, pain, migraine and arthritis. Many natural 
products have been isolated from marine sponge as an-
ti-inflammatory agent. Eighty four anti-inflammatory 

compounds mainly sesterterpenes have been isolated 
from marine sponges [53].

Manoalide originally isolated from the sponge 
Luffariella variabilis [56] is a well known anti-in-
flammatory products from sponge and has been studied 
extensively. The anti-inflammatory action of manoalide 
may be attributed to the irreversibly inhibition of PLA2 
with the corresponding modification of a specific num-
ber of its lysine residues [30]. Manoalide licensed to 
Allergan entered clinical trials as a topical antipsoriatic 
with a company code name of AGN-190093. 
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Four pyridinium alkaloids named spongidines A-D, 
were isolated from a Vanuatu sponge of the genus 
Spongia exhibited anti-inflammatory action. They are 
considered as potential drugs for the treatment of a vari-
ety of inflammatory disorders because of their ability 
to inhibit human synovial enzyme phospholipase A2 

 (PLA2).
Spongidines A-D has exhibited inhibition against five 

secretory PLA2 enzymes and none of the compounds 
exhibited cytotoxic effects on human neutrophils at the 
tested concentrations [107]. Some compounds such as 
manoalide [30], spongidines A-D [107], petrosas-
pongiolides M-R [74] and dysidenones A, B and dysi-
dine [96] are potent inhibitors of the enzyme PLA2, 
which is intimately involved in the initial step of the 
inflammatory response. 
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Astaxanthin, a carotenoid found in crustacean cells, 
salmon and sea stars, has shown anti-inflammatory ef-
fect on lipopolysaccharide-induced uveitis in rats both 
in vitro and in vivo [79]. The mechanism of action de-
termined for astaxanthin probably involved inhibition 
of nitric oxide, prostaglandin E2 and TNF-α generation.

Bolinaquinone, a sesquiterpenoid isolated from a 
Dysidea sp. sponge, significantly inhibited cytokine, 
iNOS expression and eicosanoid (LTB4, PGE2) gen-
eration in vitro and in vivo in several models of in-
flammation through secretory PLA2 inhibition [70]. 
These observation proposed the marine compound boli-
naquinone as a potential anti-inflammatory agent. 

Sesterterpene cacospongionolide B isolated from the 
Mediterranean sponge Fasciospongia cavernosa, 
showed anti-inflammatory activity in mouse peritoneal 
macrophages in vitro, as well as in vivo model of in-
flammation [94].

Cacospongionolide B inhibited nuclear factor-κ-DNA 
binding activity and enhanced IκB-α expression at the 
molecular level, cacospongionolide B also decreased ni-
tric oxide, prostaglandin E2 and TNF-α generation as 
well as the corresponding gene expression. 

Cathriol B, a novel anti-inflammatory sterol, isolated 
from the New Zealand sponge Clathria lissosclera has 
been found to moderately inhibit production of super-
oxide anion from agonist stimulated human peripheral 
blood neutrophils [57]. Conicamin, another novel indole 
alkaloid histamine antagonist, isolated from the 
Mediterranean tunicate Aplidium conicum [1] demon-
strated a concentration-dependent reduction of hista-
mine-induced contractions in ex vivo studies with guin-
ea pig ileum, by a non-competitive mechanism. Six new 
cycloamphilectenes isolated from the Vanuatu sponge 
Axinella sp. on murine macrophage have been found 
to reduce nitric oxide (NO) production in the sub-
micromolar range [71]. A novel marine diterpene cyclo-
amphilectene 2, isolated from the Vanuatu sponge 
Axinella sp. is an inhibitor of the NF-κB pathway and 
exhibits topical anti-inflammatory activity [58] . It also 
reduced NO production and elastase release without af-
fecting TNF-α release, inhibited the nuclear factor-κB 
pathway and also exhibited in vivo activity. One iododi-
nated plakohypaphorine plakohypaphorine D, with anti-
histamine activity was isolated from the Caribbean 
sponge Plakortis simplex [7] and the antihistamine ac-
tivity was found to be related to the number and nature 
of the halogen atoms. 

Three novel diterpenes pourewic acid A, methylpour-
ewate B and cadlinolide C isolated from the New 
Zealand sponge Chelonaplysilla violacea [58], have 
moderately inhibited production of the inflammatory 
superoxide anion from human peripheral blood neu-
trophils stimulated with phorbol myristate acetate or 
N-formyl-methionine-leucine-phenylalanine. The ma-
rine sponge Petrosia sp. yielded a C46 poly-
acetylenicalcohol petrocortyne A that showed the an-
ti-inflammatory activity [47]. Petrocortyne A inhibited 
release of both TNF-α (IC50=2.35 μM) and nitric oxide 
from macrophages and induced homotypic aggregation 
of U937 human leukemic monocytes, a process that ap-
pears to involve phosphorylation of several intracellular 
signaling molecules. 

Bioactive sesterterpenes petrosaspongiolides M-R, 
isolated from the marine sponge Petrosaspongia nigra 
have exhibited anti-inflammatory activity[78]. The ma-
rine sesterterpenoid petrosaspongiolide M inhibited pro-
duction of nitrite, prostaglandin E2 and TNF-α both in 
vitro and in vivo while concomitantly inhibiting NF-κB 
signalling suggesting that petrosaspongiolide M had 
“potentially wide therapeutic spectrum” in inflammatory 
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conditions[95]. The irreversible inhibition of bee-ven-
om phospholipase A2 (PLA2) was investigated by mass 
spectrometry and molecular modelling approaches. 
These studies demonstrated that petrosaspongiolides N, 
O, P and R shared the same inhibition mechanism and 
covalent binding site as already reported for petrosas-
pongiolide M. Two new diterpenes pseudopterosin N 
and seco-pseudopterosin E along with hydroxyquinone 
elisabethadione isolated from the marine gorgonian P. 
elisabethae have shown in vivo anti-inflammatory activ-
ity [3]. In the search of novel agents to treat neuro-
inflammation, several novel diterpene glycoside pseu-
dopterosins and seco-pseudopterosins from the 
Caribbean sea whip P. elisabethae were evaluated by 
in vitro anti-neuroinflammatory assay [97]. 

Pseudopterosin R proved to be the most promising 
compound by significantly inhibiting the generation of 
thromboxane B2 (IC50=4.7 μM) from activated rat brain 
macrophages. Although the molecular mechanism of 
action of pseudopterosin R remains currently un-
determined, it is expected to become a lead compound 
for anti-neuroinflammatory drug design.

Antiviral compounds

A wide range of active compounds has been isolated 
and characterized from marine organism for antiviral 
activity. Even though sulphated polysaccharides from 
red algae show antiviral activities towards viruses re-
sponsible for human infectious diseases. Aghardhiella 
tenera and Nothogenia fastigiata are the most notable. 
A galactan sulphate from Aghardhiella tenera [27], and 
a xylomannan sulphate from Nothogenia fastigiata 
[28,63] exhibited good activity against human im-
munodeficiency virus (HIV), Herpes simplex virus 
(HSV) types 1 and 2 and respiratory syncytial virus 
(RSV). These polysaccharides are active during the first 
stage of the RNA virus replication when the virus ad-
sorbs onto the surface of the cell [28,29]. An important 
requirement of an antiviral polysaccharide is that it 
must have very low cytotoxic activities towards mam-
malian cells. Most of the algal polysaccharides in gen-
eral and galactan sulphate from Aghardhiella tenera and 
xylomannan sulphate from Nothogenia fastigiata are in 
particular have this characteristic [29]. 

Λ-carrageenan and partially cyclised μ/´ı-carra-
geenan from Gigartina skottsbergii were found to have 
potent antiviral effects against different strains of HSV 
types 1 and 2 during the virus adsorption stage 
[15,16,17] similar antiherpetic activity was shown by 
carrageenans from cystocarpic and tetrasporophytic 
stages of Stenogramme interrupta. Carrageenan and fu-
coidan, or fucoidin, were found to be good candidates 
for further development [13,119]. It is also important 
to note that none of these studies have shown that carra-
geenans exhibit significant levels of cytotoxicity or anti-
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coagulant activity.
Carraguard, a carrageenan-based vaginal microbicide, 

has been shown to block HIV and other sexually trans-
mitted diseases in vitro. Carraguard entered phase III 
clinical trials involving 6000 non-pregnant, HIV-neg-
ative women in South Africa and Botswana in 2003 
[108]. A sulphated polysaccharide from Schizymenia 
pacifica inhibits HIV reverse transcriptase in vitro 
[80,81], a later stage in HIV replication. High molecular 
weight galactan sulphate from Gracilaria corticata aga-
roid, has antiviral properties against HSV types 1 and 
2, and this action is likely due to an inhibition of the 
initial virus attachment to the host cell [77]. 

Fucoidan has been found to be a potent antiviral 
agent against viruses such as RSV [73], HIV [110], 
HSV types 1 and 2 and human cytomegalovirus 
[33,72,99]. The antiviral properties of fucoidan are due 
to the inhibiting binding of the viral particle to the host 
cell [4]. It has the additional benefit of inhibiting bind-
ing of sperm to the zona pellucida in humans [86], thus 
allowing the compound to be developed into a possible 
vaginal microbicide with contraceptive properties.

Chondriamide A isolated from Chondria atropurpur-
ea shows antiviral activity against HSV type II [89]. 
Kahalalide F produced by a species of Bryopsis has 
also been found to be effective against HIV, and is un-
der clinical trials [40,42].

Kahalalide F

During the last two-year period 7 novel marine com-
pounds were reported to have antiviral properties 
against the human immunodeficiency (HIV). A new 
polycyclic guanidine alkaloid crambescidin from the 
marine sponge Monanchora sp. was reported to in-
hibited HIV-1 envelope-mediated fusion in vitro [18], 

thus suggesting that this class of compounds might ulti-
mately turn out to be a small molecule HIV-1fusion 
inhibitor. A new C22 furanoterpene designated dehy-
drofurodendin isolated from a Madagascan Lendenfeldia 
sponge, was reported to be active against HIV-1 reverse 
transcriptase-associated RNA- and DNA-directed DNA 
polymerase [21].

Neamphamide A a new HIV-inhibitory depsiundecapep-
tide was isolated from the Papua New Guinea marine 
sponge Neamphius huxleyi [88]. Neamphamide A po-
tently inhibited the cytopathic effect of HIV-1infection 
in a cell-based in vitro assay (EC50=28 nM). An ex-
tensive study on the mechanism of action of two di-
terpenes, Da-1 and AcDa-1, isolated from the marine 
alga Dictyota menstrualis, showed that these two di-
terpenes inhibited HIV-1 virus replication in the PM-1 
cell line in vitro [92]. Although both diterpenes did not 
affect viral attachment nor internalization of the virus 
into PM-1 cells, they inhibited the RNA-dependent 
DNA polymerase activity of the viral reverse tran-
scriptase enzyme in a cell-free in vitro assay. These 
results strongly suggested that “inhibition of synthesis 
of the proviral DNA by the diterpenes” was the prob-
able mechanism involved in HIV replication inhibition 
in PM-1 cells. Two bis-quinolizidine alkaloids petrosins 
isolated from the Indian marine sponge Petrosia similis 
have shown inhibition of HIV [39]. The study revealed 
that both petrosins inhibited HIV-1 replication for-
mation of giant cells and recombinant reverse tran-
scriptase in vitro.
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Anti-Alzheimer’s compounds

GTS21, 3-(2,4-dimethoxybenzylidene)-anabaseine, is 
a selective α7 nAChR partial agonist in clinical devel-
opment at Taiho to treat Alzheimer’s disease and 
schizophrenia. GTS21 was isolated from the nemertine 
worm Amphiporus lactifloreus. The compound has been 
shown to improve learning performance and memory 
retention in passive avoidance models in nucleus basalis 
magnocellularis (NbM)-lesioned rats as well as in active 
avoidance models in aged rats. It also reduced neo-
cortical cell loss in NbMlesioned rats and cell death 
induced by β-amyloid or glutamate in cultures of neuro-
nal cells (http://www.iddb3.com; http://www.prous.co
m). GTS-21-anabaseine (also known as DMXB)[54,55] 
is currently in clinical trials for possible treatment of 
Alzheimer’s dementia.
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GTS21, 3-(2,4-dimethoxybenzylidene)-anabaseine

Hymenialdisine is a sponge alkaloid named after 
Hymeniacidon aldis. The compound inhibited the in vi-
tro phosphorylation of human microtubule-associated 
protein tau, which is implicated in the pathogenesis of 
Alzheimer’s disease, and in Sf9 cells expressing the 
protein [112].
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Concluding remarks

With few drugs from the marine organism, the cepha-
losporins, cytarabine (Ara-C) and vidarabine (Ara-A), 
already well-established on the market, the granting of 
Orphan Drug status to bryostatin-1, squalamine and 

ET743 in the past years, and more than a dozen marine 
compounds or their derivatives are currently in clinical 
trials, the marine natural products will have a promising 
future in drug development. Even though the drug de-
velopment from marine natural product has begun re-
cently it has already yielded several thousand novel 
molecules. As the biochemical diversity in the marine 
organisms is higher than the terrestrial plants or ani-
mals, there is good reason to believe that approval of 
the above-mentioned drugs will only be the beginning 
and a larger number of marine natural products, or com-
pounds derived from them to follow, for the improved 
treatment of human illnesses.
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