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Abstract

Marine toxins have received global attention for their involvement in human intoxication. Many marine phyla are well
adapted to produce venoms or toxins protect themselves from associated micro fauna, predators and pathogens. Despite
the toxicity, some bio toxins stand as potential drug leads in human and veterinary medicine. Amongst all marine fauna,
Cnidarians are well renowned for producing bioactive peptides which are used in drug development, as they harbor various
biological activities; anticancer, anti-inflammatory, immunomodulatory, radical scavenging, anti-parasitic activities, etc.
Particularly, this review summarizes the bioactivities recorded from Cnidarian toxins and the possibility of using them as
therapeutic agents, leading to develop into commercial products in the future.
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Introduction

Oceans provide a plethora of molecules with great che-
mical diversity and complexity. Throughout the evolu-
tion, marine animals contribute to this high chemical
diversity by producing novel secondary metabolites
including toxins. Toxins are substances produced natu-
rally or artificially and have an adverse effect on some
living organisms (Vasconcelos et al. 2010) or process
while venoms are complex secretions with many active
constituents, usually including a variety of toxins and
accessory substances which facilitate the envenomation
process (Turk & Kem 2009). There are several classes
of marine toxins, such as saxitoxin (STX), domoic acid
(DA), ciguatoxin (CTX), brevetoxin (BTX), tetrodo-
toxin (TTX), okadaic acid (OA), azaspiracid (AZA)
and palytoxin (PLTX) groups (Vilarifio et al. 2018).
Many of these are reported to cause human intoxica-
tion, after consumption of contaminated seafood, skin
contact with contaminated water or inhalation of toxic
aerosol (Vilarifio et al. 2018).

Toxins of marine invertebrates are gained special
attraction in the field of drug discovery recently, due
to their potential in modulating various biological
properties. These toxins are highly selective and
potent (R K et al. 2020). Some toxins exhibit

multifunctional role, including toxicity associated
with bioactivities (Trapani et al. 2016), showing
green lights for the future possibility of applying
them in the field of marine pharmacology.

Of all marine invertebrates who produce toxic sub-
stances, Cnidarians (Phylum Cnidaria) are ranked at the
top of the hierarchy, with approximately 10,000 species
world widely (Jouiaei et al. 2015). Most of these are
renowned for causing envenomation hazards to humans.
The majority of Cnidarians live in saltwater habitats
while, approximately 40 species, mostly hydrozoans
live in freshwater (Jouiaei et al. 2015). They have toxin-
producing cells or glands where commonly toxic poly-
peptide compounds are produced and encapsulated.

As Cnidarians are the oldest extant lineage of
venomous animals and the largest phylum of toxic
animals, they were well studied for their importance
from the ecological and economic point of view
(Turk & Kem 2009). Despite the fact that the
hazard of Cnidarian toxins to humans is the most
evident character, these animal toxins are also con-
sidered as a potential source of natural bioactive
compounds of pharmacological concern useful to
develop new drugs or biomedical materials
(Garcia-Arredondo et al. 2016; Mariottini & Grice
2016, Rosa et al. 2016). The possibility of
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Figure 1. Schematic diagram for preparation, identification of
biologically active proteins from Cnidarian crude venom.

developing these toxic molecules into drugs, still
stands among attractive fields of science in the scien-
tific community. The present review summarizes the
recent evidence for beneficial bioactivities of
Cnidarian toxins and the possibility of developing
them into therapeutic agents, that would undoubt-
edly be a milestone in marine drug discovery and
therapy.

Biology of Cnidarians — In brief

All the way through evolution, Cnidarians evolved
a vast variety of forms and countless diversity result-
ing uncertain phylogeny at all its levels (Collins
2009). However, amongst all, Anthozoa, Cubozoa,
Scyphozoa and Hydrozoa are the most toxic groups
(Turk & Kem 2009).

Cnidarians usually have two unicellular layers
(ectoderm and endoderm) separated by an extra-
cellular matrix (mesoglea), neuromuscular systems
and multiple sensory systems as common character-
istic features despite the variety in size, toxicity,
habitat and morphology (Technau & Steele 2012).
A specialized subcellular structure called cnidae is
prominent for the sudden discharge of “venoms”
containing complex mixtures of bioactive com-
pounds; biologically active molecules including
5-hydroxytryptamine, histamine, proteins such as
proteases and phospholipases, and small peptides
(Jouiaei et al. 2015) in order to entrap, subduing
and digesting prey as well as deterring and repelling
predators and competitors. On the other hand,
venomous compounds exert many bioactivities
such as hemolytic, cytolytic, clastogenic, enzymatic,
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cardiotoxic, neurotoxic and insecticidal activities
(Maisano et al. 2013) and the majority of com-
pounds are yet to be investigated.

Further, cnidae have been subdivided into three;
penetrant nematocysts, the volvent spirocyst and the
glutinant ptychocysts which are located in various
body parts (Jouiaei et al. 2015). Cnidae are consid-
ered to be the most sophisticated lethal weapons in
the animal kingdom (Tardent 1995). In addition to
Cnidae, there are different types of non-nematocyst
cells and unknown structures, which are used to
produce a range of complex toxins that may contain
surprising chemical components (Sher & Zlotkin
2009).

Cridarian toxins: mode of secretion and delivery

Like in many other animals, Cnidarian toxins are
secreted by the Golgi apparatus, however, undergo
further structural modifications in the extracellular
matrix before migrating to the tentacle surface
(Ozbek et al. 2009; Beckmann & Ozbek 2012).
Penetrant nematocysts inject venom into the target
organism and are the most studied class of cnidae.
The mechanism of cnidae discharge in response to
external stimuli is still not completely understood. It
is proposed that the osmotic pressure of the intra-
capsular fluid temporary increases as a result of
cnidae exposure to the external solution and subse-
quent exocytosis of cations from the capsule (Jouiaei
et al. 2015). The differences of the osmotic pressure
between the capsule wall helps to create a threshold
value of intracapsular pressure and trigger the dis-
charge of the cnidae (Hidaka 1993). The venom
which is located on the inner surface of the inverted
tubule of cnidae discharges, the outside is exposed
and injected into the prey (Jouiaei et al. 2015). The
structure of the cnidae is important to make
a successful discharge in case of entrapping, subdu-
ing and digesting prey and to repel predators and
competitors. Anthozoans are getting profited by
venomous apparatus located inside their body, par-
ticularly in internal and gastro dermal tissues which
cause extracellular digestion and competitive inter-
action (Schlesinger et al. 2009). Evidently, several
studies indicate the presence of toxins in mesoglea
(Ovchinnikova et al. 2006) and various possible
toxin containing non-nematocyst structures in body
tissues of Cnidarians (Mirshamsi et al. 2017).

Extraction of Cnidarian toxins

Autolysis of nematocysts which contain venom can
be proceeded by several extraction methods, slightly
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different from each other (Frazdo & Antunes 2016).
Li et al. recently developed a fast, simplified and
effective two-step method, to purify jellyfish
Cyanea nozakii venom. In brief, the tentacles were
overnight autolyzed at 4°C and stirred for 10 minutes
followed by filtering through a 280 pm sieve net to
remove debris (Li et al. 2011). Undischarged nema-
tocysts can be extracted from tentacles of cnidarians
using either fresh seawater, artificial seawater, fil-
tered seawater or reverse osmosis purified water to
different concentrations of saline solutions (Frazao
& Antunes 2016). Other than that, sonication
(Malej et al. 2012) mechanical disruption using
glass beads are frequently using methods for disrupt-
ing nematocysts in order to acquire the crude venom
and to suspend in a suitable buffer. Using mortar
and pestle or blender increases the risk of protein
degradation and contaminations compared to other
mechanical techniques (Frazdo & Antunes 2016).

For protein purification, identification of compo-
nents of venoms; liquid chromatography, gel elec-
trophoresis (SDS-PAGE and 2DE) are used more
commonly as their effectiveness and short time
duration. To detect known compounds in
a venom, western blot analysis can be performed
(Frazao & Antunes 2016).

Bioactivities of Cnidarian toxins

Cnidarians provide the largest source of bioactive
peptides for new drug development (Liao et al.
2019). The venoms mainly contain enzymes, potent
pore-forming toxins and neurotoxins (Liao et al.
2018). A large variety of peptides such as sodium
and potassium channel neurotoxins, cytolysins,
phospholipase A2 (PLA2), acid-sensing ion channel
peptide toxins (ASICs) and other toxins are also
reported from Cnidarians (Rosa et al. 2016).
Neurotoxin 2 (ATX-II), a Na + channel blocking
toxin of Anemonia sulcata have displayed a dual role
as toxin and as antibacterial activity (Trapani et al.
2014). Logashina et al. have reported that Ueq 12-1
which is a neurotoxin isolated from Anemonia sulcata
and Urticina eques inhibits the growth of series of
human pathogens; Corynebacterium glutamicum,
Staphylococcus aureus (Logashina et al. 2017).
Cytolytic actinoporins, cardio stimulatory proteins
and cytolysins of sea anemones; Heteractis magnifica
and Stichodactyla mertensii exhibited higher potential
against microbial pathogens like Staphylococcus aur-
eus and Salmonella typhi (Ghosh et al. 2011).
According to Kim et al., a novel sea anemone neu-
rotoxin, Crassicorin-I was effective against Bacillus
subtilis at a minimal effective concentration of

11.49 1 gmL™!, and moderate antimicrobial potency
was observed against E. coli and Salmonella enterica
(Kim et al. 2017). Methanol extracts of nematocysts
of Stichodactyla mertensii and Stichodacryla gigantea
showed moderate effectivity against human patho-
gens; Staphylococcus aureus, Salmonella ryphi and
Vibrio cholerae (Thangaraj et al. 2011).

The common sea whip, Leprogorgia virgulata of
the family Gorgoniidae (Shapo et al. 2007) has
homarine and/or a homarine analog which is an
active components in innate immune system. This
compound inhibited the growth of Vibrio harveyii
and Micrococcus luteus, indicating their antimicrobial
activity (Sun et al. 2012).

Aurelin, which was isolated from mesoglea of jel-
lyfish Aurelia aurita belongs to superfamily of defen-
sins and exhibited higher activity against Gram-
negative and Gram-positive bacteria (Ovchinnikova
et al. 2006). Further, venom of the jellyfish
Chrysaora quinquecirrha was moderately effective
against 10 pathogens (Escherichia coli, Vibrio cholerae,
Salmonella.  pararyphi,  Klebsiella  pneumoniae,
Pseudomonas aeruginosa, Proteus mirabilis, Proteus vul-
garis and Klebsiella oxytoca). Salmonella pararyphi is
the most sensitive pathogen for the venom (Suganthi
& Bragadeeswaran 2012).

Neurotoxins of jellyfish Gonionemus vertens are
reported with the ability to modulate the adhesion
of macrophages. Pelagia noctiluca crude venom and
its components exhibit cytotoxic and anti-
proliferative activities preferentially on tumor cell
lines (Ayed et al. 2012). Venom isolated from
Chironex flecker: tentacles which cause excruciating
pain and local tissue damage, rapidly killed human
cells and similar results were obtained by evaluating
LDH release or ATP depletion. Interactions
between jellyfish venom components and human
factors can provide an entry point to exploit jellyfish
venom components as new medicines accelerate
drug discovery (Lau et al. 2019).

In addition, a toxic protein (CcTX-1), from the
venom of Cyanea capillata with proven cytotoxicolo-
gical effect is structurally characterized and
described for the first time (Lassen et al. 2011).
According to Lee et al., Nemopilema nomurai jellyfish
venom has anticancer activity which strongly
induces cytotoxicity against HepG2 cells through
apoptotic cell death (Lee et al. 2017). Two low
molecular weight toxins named PpV9.4 and
PpV19.4 have been isolated from Physalia physalis
venom is reported with inhibitory action of insulin-
secreting activity (Diaz-Garcia et al. 2012). Further,
Palythoa caribacorum’s venom was investigated by
Lazcano-Pérez et al. was considered as an anticancer



compound, as its major inhibitory effect was
observed on the glioblastoma cell line and human
lung cancer cells (Lazcano-Pérez et al. 2018).
According to another study carried out by
Mirshamsi er al, Cassiopea andromeda’s crude
venom selectively induced ROS mediated cytotoxi-
city by directly targeting mitochondria, isolated from
cancer tissue of patients with breast adenocarcino-
mas (Mirshamsi et al. 2017).

Further to the above studies, isolation of peptides
in venoms of Cnidarians is reported. The peptide
isolated from venom of Chrysaora quinquecirrha
venom exhibited effective cytotoxicity over alveolar
epithelial carcinoma cell lines and cervical cancer
line cells without affecting normal human lympho-
cytes (Balamurugan et al. 2009). It successfully
worked on Ehrlich ascites carcinoma tumor model
possessing significant antitumor and antioxidant
activity (Balamurugan et al. 2010). Litophyton arbor-
etum, a soft coral, has been tested on the cervical
cancer cell lines and leukemia cancer cell lines
resulting in strong anticancer activity with high
safety margins (Ellithey et al. 2014).

The venom of Pelagia noctiluca, a jellyfish species,
contains components that reduce NO, without
affecting the viability of macrophages, inducing anti-
inflammatory activity (Ayed et al. 2012). In another
study, a protein called smP90 was isolated from
Stomolophus meleagris observing its superoxide
anion radical scavenging activity (Li et al. 2012).
Besides, Homerin which is responsible for feeding
deterrent and fight response was extracted from
tentacles of A. sulcata, had shown anti-
inflammatory and immunomodulatory activities
(Aassila et al. 2013). The venom of jellyfish,
Chrysaora quinquecirrha have shown significant
immunomodulatory activity in higher concentra-
tions (Suganthi & Bragadeeswaran 2012).

In addition, crude venom of Pelagia noctiluca
showed i vivo analgesic and i vitro plasma anti-
butyrylcholinestrasic activities without inducing
acute toxicity (Ayed et al. 2012). The crude venom
of moon jellyfish Aurelia aurita is known to have
different peptides show strong anticoagulant activity
in vitro (Rastogi et al. 2012).

According to a recent study of Li et al. (2012)
a novel anti-oxidant protein was isolated from nema-
tocyst extract of jellyfish Stomolophus meleagris that
exhibited strong superoxide anion scavenging activity.
Venom of Palythoa caribaeorum is contained peptides
that show antiparasitic activity against Giardia intesti-
nalis (Lazcano-Pérez et al. 2018). Three different sea
anemone toxins sticholysine I and II from
Stichodactyla  helianthus and equinatoxin II from
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Actinia equina were all found to specifically Kkill
Giardia duodenalis and it can improve by combining
with anti-Giardia antibodies (Tejuca et al. 1999).
Although hundreds of bioactive compounds that
have a potential drug lead were recorded recently
from Cnidarian toxins, only one peptide (ShK-186)
known as dalazatide has reached to the pharmaceu-
tical market, passing every stage in the pathway of
drug development (Liao et al. 2018). This is used to
treat autoimmune diseases, including neuroinflam-
matory diseases by targeting Kv1.3 channels (Wang
et al. 2020). This confirms the higher degree of
success in bioprospecting the cnidarian neurotoxic
peptide derivatives into treatments for neurological
disorders. Recently, Liao et al. reported a novel
toxic peptide (PpVa) from Protopalythoa variabilis
that suppresses the 6-hydroxydopamine (6-OHDA)
induced neurotoxicity on the locomotive behavior of
zebrafish and prevented the 6-OHDA-induced
excessive ROS generation (Liao et al. 2019).
Further, a novel Kunitz-like peptide (I’cKuz3) has
been identified from Palythoa caribacorum, as
a neuroprotective agent providing an opportunity
to develop a treatment for neurodegenerative dis-
eases (Liao et al. 2019). According to a latest
research, another type of kunitz peptide was
reported that exhibit neuroprotective activity against
6-hydroxydopamine (Kvetkina et al. 2020).

Challenges and limitation of utilizing
Cnidarian toxins

According to Tox-Prot, an animal venom annota-
tion database, only 273 toxins have been recorded
by 2020, from the whole phylum Cnidaria which
includes more than 13,000 of species. Within that,
very limited number of toxin molecules have com-
pleted preclinical stages (A M et al. 2020). It further
warrants potential of drug screening towards the
discovery of much-needed therapeutics. Most of
the animal peptides and proteins derived from toxins
are natural ligands of membrane ion channels or
receptors with prominent specificity and high
potency that still have many challenges in biopros-
pecting. This may be due to the difficulties in sam-
pling, the infrequent availability of bioactive
compounds, the small amounts of extracts and the
huge structural diversity of marine compounds
(Leone et al. 2013). Obtaining pure samples with
a sufficient quantity and high specificity on its mole-
cular targets are other major concerns. They can
interfere the sensitivity and accuracy of analysis
assays which are performed at the whole animal,
cell-based or molecular levels in classical phenotypic
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drug discovery as well as target-based drug discov-
ery. Further, poor solubility, short serum half-life,
poor oral bioavailability, low membrane permeabil-
ity, instability during storage and transport and
potential immunogenicity are some confronting dif-
ficulties in the path of therapeutic development
(Chen et al. 2018). However, the development and
improvement of more advanced techniques, tech-
nologies, and computation applied to biology will
foster productive medicinal products from largely
unexplored areas in upcoming years.

Conclusion

Animals produce natural toxins in order to utilize them
for defense or predatory purposes. Recently, a long last-
ing interest on marine toxins has risen in the field of drug
discovery and development which has proven a wide
spectrum of pharmacological and medical potentials.
However, with respect to other marine toxins,
Cnidarian toxins are not adequately investigated for
bioactive properties except neurotoxins that are being
tested in various therapeutic applications in nervous
system. Screening of these toxins for variety of bioactiv-
ities and evaluating these activity on different i virro, ex
vivo and in vivo models is highly recommended in
developing them into potential drugs. The potential
therapeutic value of these Cnidarian toxins, thus needs
to be a major focus in drug discovery and therapy.

Disclosure statement

The authors have no conflicts of interests.

ORCID

J. M. N. J. Jayathilake
4555-7334

K. V. K. Gunathilake
8173

http://orcid.org/0000-0002-

http://orcid.org/0000-0001-5141-

References

Aassila H, Guyot M, El Abbouyi A, Fassouane A. 2013.
Identification and anti-inflammatory activity of homarine iso-
lated from Anemonia sulcara’s tentacles. Physical and
Chemical News 69:96-100.

Ayed Y, Dellai A, Mansour HB, Bacha H, Abid S. 2012.
Analgesic and antibutyrylcholinestrasic activities of the
venom prepared from the Mediterranean jellyfish Pelagia noc-
tiluca (Forsskal, 1775). Annals of Clinical Microbiology and
Antimicrobials 11(1):15. DOI:10.1186/1476-0711-11-15.

Balamurugan E, Kumar DR, Menon VP. 2009. Proapoptotic
effect of Chrysaora quinquecirrha (sea nettle) nematocyst
venom peptide in HEp 2 and HeLa cells. European Journal
of Scientific Research 35:355-367.

Balamurugan E, Reddy BV, Menon VP. 2010. Antitumor and
antioxidant role of Chrysaora quinquecirrha (sea nettle) nema-
tocyst venom peptide against ehrlich ascites carcinoma in
Swiss Albino mice. Molecular and Cellular Biochemistry
338(1-2):69-76. DOI:10.1007/s11010-009-0339-3.

Beckmann A, Ozbek S. 2012. The nematocyst: A molecular map
of the cnidarian stinging organelle. The International Journal
of Developmental Biology 56(6-7-8):577-582. DOI:10.1387/
jdb.113472ab.

Chen N, Xu S, Zhang Y, Wang F. 2018. Animal protein toxins:
Origins and therapeutic applications. Biophysics Reports 4
(5):233-242. DOI:10.1007/s41048-018-0067-x.

Collins AG. 2009. Recent insights into Cnidarian phylogeny.
Smithsonian 38:139-149.

Diaz-Garcia CM, Fuentes-Silva D, Sanchez-Soto C, Dominguez-
Perez D, Garcia-Delgado N, Varela C, Mendoza-Hernandez
G, Rodriguez-Romero A, Castaneda O, Hiriart M. 2012.
Toxins from Physalia physalis (Cnidaria) Raise the
Intracellular Ca2+ of Beta-Cells and Promote Insulin
Secretion. Current Medicinal Chemistry 19(31):5414-5423.
DOI:10.2174/092986712803833308.

Ellithey MS, Lall N, Hussein AA, Meyer D. 2014. Cytotoxic and
HIV-1 enzyme inhibitory activities of Red Sea marine
organisms. BMC Complementary and Alternative Medicine
14(1):77. DOI:10.1186/1472-6882-14-77.

Frazio B, Antunes A. 2016. Jellyfish bioactive compounds:
Methods for wet-lab work. Marine Drugs 14(4):75.
DOI1:10.3390/md14040075.

Garcia-Arredondo A, Rojas-Molina A, Ibarra-Alvarado C, Lazcano-
Pérez F, Arreguin-Espinosa R, Sanchez-Rodriguez J. 2016.
Composition and biological activities of the aqueous extracts of
three scleractinian corals from the Mexican Caribbean:
Pseudodiploria strigosa, Porites astreoides and Siderastrea siderea.
Journal of Venomous Animals and Toxins including Tropical
Diseases 22(1):32. DOI:10.1186/s40409-016-0087-2.

Ghosh S, Ajith Kumar TT, Balasubramanian T. 2011.
Characterization and antimicrobial properties from the
sea-anemones (Heteractics magnifica and Stichodactyla merten-
sir) toxins. Archives of Applied Science Research 3
(4):109-117.

Hidaka M. 1993. Mechanism of nematocyst discharge and its
cellular control. Gilles R, Butler PJ, Greger R, editors.
Freiburg; p. 45-76.

Jouiaei M, Yanagihara AA, Madio B, Nevalainen TJ,
Alewood PF, Fry BG. 2015. Ancient venom systems:
A review on cnidaria toxins. Toxins (Basel) 7(6):2251-2271.

Kim CH, Lee Y], Go HJ, Oh HY, Lee TK, Park JB, Park NG. 2017.
Defensin-neurotoxin dyad in a basally branching metazoan sea
anemone. The FEBS Journal 284(19):3320-3338.

Klompen AM K, Macrander J, A M R, Stampar SN. 2020.
Transcriptomic analysis of four cerianthid (Cnidaria,
Ceriantharia) venoms. bioRxiv 18(8):413.

Kvetkina A, Leychenko E, Chausova V, Zelepuga E,
Chernysheva N, Guzev K, Pislyagin E, Yurchenko E,
Menchinskaya E, Aminin D, Kaluzhskiy L. 2020 Mar 6.
A new multigene HCIQ subfamily from the sea anemone
Heteractis crispa encodes Kunitz-peptides exhibiting neuro-
protective activity against 6-hydroxydopamine. Scientific
Reports 10(1):1-4.

Lassen S, Helmholz H, Ruhnau C, Prange A. 2011. A novel
proteinaceous cytotoxin from the northern Scyphozoa Cyanea
capillata (L.) with structural homology to cubozoan
haemolysins. Toxicon 57(5):721-729.

Lau MT, Manion ], Littleboy JB, Oyston L, Khuong TM,
Wang QP, Nguyen DT, Hesselson D, Seymour JE,


https://doi.org/10.1186/1476-0711-11-15
https://doi.org/10.1007/s11010-009-0339-3
https://doi.org/10.1387/ijdb.113472ab
https://doi.org/10.1387/ijdb.113472ab
https://doi.org/10.1007/s41048-018-0067-x
https://doi.org/10.2174/092986712803833308
https://doi.org/10.1186/1472-6882-14-77
https://doi.org/10.3390/md14040075
https://doi.org/10.1186/s40409-016-0087-2

Neely GG. 2019. Molecular dissection of box jellyfish venom
cytotoxicity highlights an effective venom antidote. Nature
Communications 10(1):1-12.

Lazcano-Pérez F, Zavala-Moreno A, Rufino-Gonzalez Y, Ponce-
Macotela M, Garcia-Arredondo A, Cuevas-Cruz M, Gomez-
Manzo S, Marcial-Quino J, Arreguin-Espinosa R. 2018.
Hemolytic, anticancer and antigiardial activity of Palythoa
cartbaeorum venom. Journal of Venomous Animals and
Toxins Including Tropical Diseases 24(1):12.

Lee H, Bae SK, Munki K, Pyo MJ, Minkyung K, Yang S,
Won CK, Yoon WD, Han CH, Kang C, et al. 2017.
Anticancer effect of Nemopilema nomurai Jellyfish venom on
HepG2 cells and a tumor Xenograft animal model. Evidence-
Based Complementary and Alternative Medicine.

Leone A, Lecci RM, Durante M, Piraino S. 2013. Extract from
the zooxanthellate jellyfish Corylorhiza tuberculata modulates
gap junction intercellular communication in human cell
cultures. Marine Drugs 11(5):1728-1762.

Li R, Yu H, Feng J, Xing R, Liu S, Wang L, Qin Y, Li K, Li P.
2011. Two-step purification and in vitro characterization of
a hemolysin from the venom of jellyfish Cyanea nozakii
Kishinouye. International Journal of Biological
Macromolecules 49(1):14-19.

Li R, Yu H, Xing R, Liu S, Qing Y, Li K, Li B, Meng X, Cui ],
Li P. 2012. Isolation, identification and characterization of
a novel antioxidant protein from the nematocyst of the jelly-
fish Stomolophus meleagris. International Journal of Biological
Macromolecules 51(3):274-278.

Liao Q, Feng Y, Yang B, Lee SM. 2019. Cnidarian peptide
neurotoxins: A new source of various ion channel modulators
or blockers against central nervous systems disease. Drug
Discovery Today 24(1):189-197.

Logashina YA, Solstad RG, Mineev KS, Korolkova YV,
Mosharova IV, Dyachenko IA, Palikov VA, Palikova YA,
Murashev AN, Arseniev AS, et al. 2017. New
disulfide-stabilized fold provides sea anemone peptide to exhi-
bit both antimicrobial and TRPA1 potentiating properties.
Toxins (Basel) 9(5):154.

Maisano M, Trapani MR, Parrino V, Parisi MG, Cappello T,
D’Agata A, Benenati G, Natalotto A, Mauceri A,
Cammarata M. 2013. Haemolytic activity and characteriza-
tion of nematocyst venom from Pelagia noctiluca (Cnidaria:
Scyphozoa). Italian Journal of Zoology 80(2):168-176.

Malej A, Kogovsek T, Rams$ak A, Catenacci L. 2012. Blooms
and population dynamics of moon jellyfish in the northern
Adriatic. Cahiers de Biologie Marine 53(3):337.

Mariottini GL, Grice ID. 2016. Antimicrobials from cnidarians.
A new perspective for anti-infective therapy? Marine Drugs 14
(3):48.

Ozbek S, Balasubramanian PG, Holstein TW. 2009. Cnidocyst
structure and the biomechanics of discharge. Toxicon 54
(8):1038-1045.

Mirshamsi MR, Omranipour R, Vazirizadeh A, Fakhri A,
Zangeneh F, Mohebbi GH, Seyedian R, Pourahmad J. 2017.
Persian gulf jellyfish (Cassiopea andromeda) venom fractions
induce selective injury and cytochrome c release in mitochondria
obtained from breast adenocarcinoma patients. Asian Pacific
Journal of Cancer Prevention 18(1):277.

Ovchinnikova TV, Balandin SV, Aleshina GM, Tagaev AA,
Leonova YF, Krasnodembsky ED, Men’shenin AV,
Kokryakov VN. 2006. Aurelin, a novel antimicrobial peptide
from jellyfish Aurelia aurita with structural features of defen-
sins and channel-blocking toxins. Biochemical and
Biophysical Research Communications 348(2):514-523.

Recent evidences for Cnidarian toxins 713

R K F-U, Belovanovic A, Micic-Vicovac M, GKK,J R M, Al-Sabi A.
2020. Marine toxins targeting Kv1 channels: Pharmacological
tools and therapeutic Scaffolds. Marine Drugs 18(3):173.

Rastogi A, Biswas S, Sarkar A, Chakrabarty D. 2012.
Anticoagulant activity of Moon jellyfish (Aurelia aurita) tenta-
cle extract. Toxicon 60(5):719-723.

Rocha J, Peixe L, Gomes NCM, Calado R. 2011. Cnidarians as a
source of new marine bioactive compounds - an overview of
the last decade and future steps for bioprospecting. Mar
Drugs 9(10):1860-1886.

Schlesinger A, Zlotkin E, Kramarsky-Winter E, Loya Y. 2009.
Cnidarian internal stinging mechanism. Proceedings of the
Royal Society B: Biological Sciences 276(1659):1063-1067.

Shapo JL, Moeller PD, Galloway SB. 2007. Antimicrobial activ-
ity in the common seawhip, Leptogorgia virgulata (Cnidaria:
Gorgonaceae). Comparative Biochemistry and Physiology B
148(1):65-73.

Sher D, Zlotkin E. 2009. A hydra with many heads: Protein and
polypeptide toxins from hydra and their biological roles.
Toxicon 54(8):1148-1161.

Suganthi K, Bragadeeswaran S. 2012. Antimicrobial and
Immunomodulatory activities of Jellyfish (Chrysaora quinquecir-
rha) venom. In: Sabu A, Augustine A, editors, Prospects in
bioscience: Addressing the issues. India: Springer; p. 283-292.

Sun P, Meng LY, Tang H, Liu BS, Li L, Yi Y, Zhang W. 2012.
Sinularosides A and B, bioactive 9,11-secosteroidal glycosides
from the South China Sea soft coral Sinularia humilis Ofwegen.
Journal of Natural Products 75(9):1656-1659.

Tardent P. 1995. The cnidarian cnidocyte, a hightech cellular
weaponry. BioEssays 17(4):351-362.

Technau U, Steele RE. 2012. Evolutionary crossroads in develop-
mental biology: Cnidaria. Development 138(8):1447-1458.

Tejuca M, Anderluh G, Macek P, Marcet R, Torres D,
Sarracent J, Alvarez C, Lanio ME, Dalla Serra M,
Menestrina G. 1999. Antiparasite activity of sea-anemone
cytolysins on Giardia duodenalis and specific targeting with
anti-Giardia antibodies. International  Journal for
Parasitology 29(3):489-498.

Thangaraj S, Bragadeeswaran S, Suganthi K, Sri Kumaran N. 2011.
Antimicrobial properties of sea anemone Stichodactyla mertensit
and Stichodactyla gigantea from Mandapam coast of India. Asian
Pacific Journal of Tropical Biomedicine 1(1):S43-6.

Trapani MR, Parisi M, Maisano G, Maisano M, Mauceri A,
Cammarata M. 2016. Old weapons for new wars: Bioactive
molecules from cnidarian internal defense systems. Central
Nervous System Agents in Medicinal Chemistry (Formerly
Current Medicinal Chemistry-Central Nervous System
Agents) 16(3):183-196.

Trapani MR, Parisi MG, Toubiana M, Coquet L, Jouenne T,
Roch P, Cammarata M. 2014. First evidence of antimicrobial
activity of neurotoxin 2 from Anemonia sulcata (Cnidaria).
Invertebrate Survival Journal 11(1):182-191.

Turk T, Kem WR. 2009. The phylum Cnidaria and investigations of
its toxins and venoms until 1990. Toxicon 54(8):1031-1037.
Vasconcelos V, Azevedo ], Silva M, Ramos V. 2010. Effects of
marine toxins on the reproduction and early stages develop-

ment of aquatic organisms. Marine Drugs 8(1):59-79.

Vilarifio N, M C L, Abal P, Cagide E, Carrera C, MRV, Botana LM.
2018. Human poisoning from marine toxins: Unknowns for opti-
mal consumer protection. Toxins 10(8):324.

Wang X, Li G, Guo J, Zhang Z, Zhang S, Zhu Y, Cheng J, Yu L,
JiY, Tao J. 2020 Jan 14. Kvl. 3 channel as a key therapeutic
target for neuroinflammatory diseases: State of the art and
beyond. Frontiers in Neuroscience 13:1393.



	Abstract
	Introduction
	Biology of Cnidarians– In brief
	Cnidarian toxins: mode of secretion and delivery

	Extraction of Cnidarian toxins
	Bioactivities of Cnidarian toxins
	Challenges and limitation of utilizing Cnidarian toxins
	Conclusion
	Disclosure statement
	References



