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Abstract: Just over a century ago, animal responses to injections of jellyfish extracts unveiled the phenomenon of 

anaphylaxis. Yet, until very recently, understanding of jellyfish sting toxicity has remained limited. Upon contact, 

jellyfish stinging cells discharge complex venoms, through thousands of barbed tubules, into the skin resulting in painful 

and, potentially, lethal envenomations. This review examines the immunological and toxinological responses to stings by 

prominent species of jellyfish including Physalia sp. (Portuguese Man-o-War, Blue-bottle), Cubozoan jellyfish including 

Chironex fleckeri, several Carybdeids including Carybdea arborifera and Alatina moseri, Linuche unguiculta (Thimble 

jellyfish), a jellyfish responsible for Irukandji syndrome (Carukia barnesi) and Pelagia noctiluca. Jellyfish venoms are 

composed of potent proteinaceous porins (cellular membrane pore-forming toxins), neurotoxic peptides, bioactive lipids 

and other small molecules whilst the tubules contain ancient collagens and chitins. We postulate that immunologically, 

both tubular structural and functional biopolymers as well as venom components can initiate innate, adaptive, as well as 

immediate and delayed hypersensitivity reactions that may be amenable to topical anti-inflammatory-immunomodifier 

therapy. The current challenge for immunotoxinologists is to deconstruct the actions of venom components to target 

therapeutic modalities for sting treatment. 
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INTRODUCTION 

 The stings of jellyfish and related cnidarians represent a 
unique therapeutic challenge. Cutaneous deposition of potent 
bio-active toxin molecules [1] and of foreign stinging cell 
tubules may activate innate and adaptive cellular and 
humoral immune responses. The challenge for 
immunotoxinologists is to deconstruct the actions of toxins 
and to target therapeutic modalities for stings and general 
drug discovery. The exploration of other fascinating aspects 
of jellyfish biology and chemistry, such as the 2008 Nobel-
prize winning story of Green Fluorescent Proteins [2] and 
the nature of basal metazoan innate immune repertoire, 
evident through the study of extant cnidarian genomics [3], 
is beyond the scope of this paper. 

 It may have been forgotten that the most recognised 
immune response to foreign material, “anaphylaxis”, 
originated from experiments with jellyfish extracts in which 
toxicity was under investigation. Two French biologists, 
Portier and Richet, having demonstrated that the toxicity of 
the Atlantic jellyfish Physalia physalis (Portuguese Man-O’-
War) in dogs was dose related, sought to demonstrate the 
same phenomenon by another species (Actinies) from the 
phylum Cnidaria (Class Anthozoa, Order Actiniaria sea 
anemones). However, after observing that the toxin from the 
sea anemone proved to be less potent than that from the 
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jellyfish, they sought to re-use their animals for further 
experiments with sea anemone toxin but discovered to their 
astonishment that a second injection of the toxin, even at 
lesser doses than the first, caused death. They reasoned that 
this phenomenon be named anaphylaxis [4, 5], a term in 
Greek signifying that the second dose, in contrast to 
protection (phylaxis), conveyed not protection but 
susceptibility. For this discovery they were awarded the 
1913 Nobel Prize in Physiology or Medicine. 

 In subsequent years, numerous clinical observations and 
experiments have established that the toxins of numerous 
jellyfish species provoke a variety of immunological 
responses. From the hundreds of recognised species of 
jellyfish, this review differentiates the toxic and 
immunological responses to stings by reference to some 
prominent species. It also proposes a new synthesis of both 
issues that suggests new paths for investigation and 
therapeutic interventions. 

JELLYFISH AND THEIR MECHANISM OF 

STINGING 

 The word “jellyfish” refers to the free-floating medusal 
gelatinous lifecycle stage of members of the phylum 
Cnidaria (see Fig. 1). A defining feature of this ancient 
phylum is the cnidae, a remarkably specialized, explosive 
organelle elaborated by the Golgi apparatus and comprised 
of a collagen-walled capsule containing a rapidly eversible 
penetrant or non-penetrant tubule (see Fig. 2). Specialised 
cnidae producing penetrant “stinging cells” termed 
nematoblasts, each synthesize a singular nematocyst 
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containing a micron-diameter eversible spine-laden tubule of 
approximately 200 to 800 micron length [6, 7] allowing the 
deposition of capsular contents or “venom” for the purposes 
of defence and capture of prey [6, 8]. Classes of animals in 
the phylum Cnidaria include not only jellyfish but also sea 
anemones and corals. 

 In jellyfish, bands or buttons of thousands of densely 
packed nematocysts line the epithelial surfaces of tentacles 
and, in some species, the medusal bell of the animal. Upon 
physical contact, the capsules of the nematocysts (“spring-
loaded syringes”) fire a barbed arrow-like tubule within 700 
ns of physical contact at high velocity (18.6 m/sec) and 
acceleration (5.4 x 10

6
 g) creating a pressure of 7.7 GPa at 

the site of impact [9]. Upon contact with human skin or other 
surface (e.g., cornea), thousands of tubules transporting 
toxins are deposited per square centimetre of the epidermis 
and dermis. The combined physical impalement by barbed 
tubules and deposition of potent venom toxins quickly 
immobilize and kill prey. In humans, toxins cause local and 
systemic injury and may also provoke immunological 
responses. The length of the penetrant tubules of some 
species renders possible the direct deposition of venom toxin 
into pierced capillaries [10] thus explaining the rapid onset 
of toxicity in humans. 

 In addition to envenomation, stings embed spine-laden 
tubules which are composed of ancient mini-collagens, 
glycoproteins and polysaccharides [9]. We postulate that 
these substances may separately trigger antigenic, allergenic 
or innate immune responses. This concept is supported by 
disparate lines of evidence. Whilst the nematocyst-derived 
venom of the edible jellyfish Nemopilema (Stomolophus) 

nomurai causes cardiovascular depression in experimental 
animals [11] and may cause death in humans [12], the 
collagen extracted from the exumbrella of this jellyfish 
enhanced IgM, IgG, interferon and tumour necrosis factor 
production by human lymphocytes [13, 14]. This source of 
collagen also enhanced inflammatory cytokine secretion, 
antibody secretion and population changes in immune cells 
[15]. Interestingly, these inflammatory effects were no more 
marked than those stimulated by bovine collagen leading the 
investigators to conclude that jellyfish collagen, being free of 
risk of bovine spongiform encephalopathy, could be used 
safely as a polymer scaffold [15]. That remains to be 
determined. Together, these observations suggest that the 
collagenous structural elements of tubules may indeed be 
immunogenic, but the similarities and differences between 
these collagens and those from different parts of a particular 
jellyfish and those of different species are unknown. 

 Likewise, jellyfish structural carbohydrates such as chitin 
may play a role in triggering immune responses to jellyfish 
stings. Recent work investigating the pathogenesis of airway 
inflammation and asthma has revealed the importance of this 
pathway in triggering such reactions, with human genotypes 
associated with impaired processing of chitin by chitinase-
like proteins, having higher rates of such diseases [16]. 
Studies of immune responses to nematode chitins in mice 
have also demonstrated a pivotal role for these ubiquitous 
molecules in the tissue accumulation of IL-4 expressing 
innate immune cells, unrelated to Toll-like receptor tissue 
recognition [17]. As chitin is present in cnidarian tubule 
spines (AY unpublished data), it seems plausible that these 
molecules together with the genetic heterogeneity of dermal 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1). Taxonomic overview of medically and toxinologically significant jellyfish, placed in the context of the other major Cnidarian 

classes. This phylum is one of the oldest living animal groups with major classes extant in Precambrian times. Cnidarians are characterised 

by the presence of radial symmetry, two cell layers (ecto- and endoderm) with a single body cavity. They are primarily predatory organisms 

possessing cnidae, an intracellular capsule elaborated by the Golgi apparatus. Specialised cnidae (nematoblasts) elaborate a “stinging cell” 

(nematocyst) for the purposes of defence and capture of prey. It is these nematocysts that contain diverse and potent venoms. 
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chitinases, will contribute to the outcome of any given 
cnidarian sting. One would anticipate that, analogous to 
airway inflammation and parasite responses, those with 
impaired chitin clearance, such as due to certain 
polymorphisms in chitinase-related genes [18], may display 
more severe outcomes after jellyfish stings. 

CUTANEOUS TOXIC AND IMMUNE RESPONSES 

TO STINGING 

 The deposition of the complex mixture of nematocyst 
constituents, venom, carried by jellyfish tubules probably 
sets off a complicated system of cellular and cytokine 
interactions analogous to that described on entry of 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (2). (A-D) Light microscopic and scanning electron microscopic images of the Hawaiian box jellyfish Carybdea alata tentacles and 

nematocysts – prototype examples of the venom injection apparatus in the cubozoa. (A) Light micrograph of contracted proximal tentacle of 

C. alata exhibiting bands of packed nematocysts in the tentacle tissue. (B) Light micrograph of higher magnification of nematocyst band 

showing the orientation of undischarged nematocysts in rows. Inset shows the predominant nematocyst type (heterotrichous microbasic 

euryteles) found in the tentacles of adult C. alata. (C) Low-magnification scanning electron micrograph of distal C. alata tentacle. 

Discharged heterotrichous microbasic eurytele tubules are evident in raised bands on the outer surface of the tentacle (arrow). (D) High-

magnification scanning electron micrograph of C. alata tentacle surface exhibiting discharged heterotrichous microbasic euryteles. Bars 1.5 

m (A), 65 m (B), 15 m (B, inset), 400 m (C), 10 m (D). 
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pathogens or allergens into human skin [19]. Although little 
is known about the effects of purified venom components in 
the skin, it is speculated that the immune response to them is 
like that to any potential allergen or antigen with 
keratinocytes, tissue macrophages, dendritic cells (DC) and 
mast cells being the key cellular mediators (see Fig. 3). 
Although keratinocytes are the front line protective defence 
against physical incursion into the skin, they also have 
another role which is to release thymic stromal 
lymphopoietin which activates T-cells to produce cytokines, 
known to be prominent in allergic dermatitis. Dendritic cells, 
a heterogeneous population of lympho-myeloid origin 
critical to the initiation of immune responses, capture and 
present antigens to T-cells or migrate to regional lymph 
nodes evoking immune or delayed hypersensitivity allergic 

reactions. Combinations of pathogen pattern recognition 
receptors such as mannose-binding lectins and DC-expressed 
Toll-like receptor heterodimers contribute to innate immune 
response pathways and may also contribute to the immune 
responses to jellyfish venoms and associated structural 
molecules. Given the prominent necrosis induced by the 
sting of multiple cnidarians species, particularly those of 
chirodropids, the recently identified DC-activating necrosis 
receptors, such as CLEC9A (also known as Dendritic cell 
NK lectin Group Receptor-1 (DNGR-1) [20], may also be 
contribute to the response to tissue injury. 

 Mast cells are potent drivers of inflammation, releasing 
biogenic amines such as histamine and other substances 
including platelet activating factor, prostaglandins, 
leukotrienes, proteases and cytokines into their tissue 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (3). Schematic representation of the immunological and toxic responses to nematocyst penetration of the skin. Thousands of nematocyst 

tubules (~1 x 250 microns) covered with mineralized chitinous spines perforate and are left embedded in the skin. Rapid/sustained release of 

venom into skin: Specific venom porin proteins, peptides, lipids and small molecules activate keritinocytes, dermal mast cells and 

nocioceptors in skin (including TRPV1 receptors). Venom-activated mast cells explosively degranulate to release factors which elicit rapid 

immune cell recruitment (extravasation) to the dermal site with resultant swelling, pain and redness. Venom porins, secretagogues, and small 

molecules directly activate various extravasated immunocytes further initiating inflammatory cytokine responses as well as probable effects 

secondary to toxin-induced cell damage through the dendritic cell activating necrosis receptors. Chitinous spines and tubule collagen induce 

sustained activation of innate immunological activation of pro-inflammatory cells, Langerhans dendritic cells, macrophages and mast cells. 
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environment when stimulated. Dermal mast cells respond to 
three types of stimulus that are likely to be relevant in 
nematocyst envenomation. First, primary envenomation may 
activate mast cells directly through the introduction of 
porins, secretagogues (bioactive lipids, amines) in the venom 
itself [21, 22]. Second components of the nematocyst tubule 
or venom may activate innate or pattern recognition 
receptors on mast cells. Third physical changes (hypo-
osmolarity, acidification, reactive oxygen species) at the 
sting site may activate mast cells directly. In the case of 
repeated stings, classical IgE dependent allergy to toxin or 
tubule components may play a role in mast cell activation 
and mediator release in response to specific IgE bound to 
their surfaces. 

PHYSALIA 

 The two known species of this jellyfish, Physalia 
physalis [“Portuguese Man-O’-War”] and Physalia utriculus 
[“Blue bottle”], inhabit the Atlantic and Indo-Pacific oceans 
respectively. These brightly blue-coloured species float on 
the water surface, sometimes as members of a vast armada. 
Although the medusal floats are clearly visible, tentacles trail 
many metres unseen beneath the surface and represent a 
threat to unwary swimmers, and their nematocysts can still 
discharge if handled out of water. The stings of these 
species, which resemble a “string of beads”, cause sharp pain 
which may extend beyond the site of the immediate lesion 
(see Fig. 4). The pain usually subsides quickly and the sting 
fades within hours to days. Occasionally however, the 
wound may blister and a systemic illness consisting of 
headache, vomiting, abdominal pain and diarrhoea is 
provoked. The few deaths following stings in Atlantic waters 
[23, 24] have been attributed to cardiovascular toxicity. The 
toxins appear to be able to form pores in the plasma 
membranes of cells [25] leading to influx of calcium, 
osmotic swelling and subsequent cellular lysis. 

 Some evidence exists that stings by this jellyfish may 
provoke immediate and delayed hypersensitivity responses. 
A case of rapid collapse (unconsciousness, pulselessness and 
unreactive dilated pupils) after a sting by P. utriculus has 
been considered circumstantially an allergic phenomenon 
[26]. In another case, features of immediate hypersensitivity 
(urticaria, oedma and bronchospasm) responded quickly to 
treatment with epinephrine, volume expansion and steroids 
but one week later a pruritic vesicular eruption occurred on 
skin initially stung [27]. In a series of 66 patients who had 
exhibited cutaneous, extracutaneous or anaphylactoid 
reactions to stings by either Physalia physalis or Chrysaora 
quinquecirrha (Sea nettle), the majority had developed IgG 
antibodies, some had developed IgE antibodies to the toxins 
of the two jellyfish and some patients developed cross-
reacting antibodies to toxins of both jellyfish [28]. Perhaps 
the last phenomenon occurred because toxins or embedded 
tubule antigens of both species are similar, resembling the 
cross-reactivity observed between bee and some wasp toxins, 
or because the structural elements of their embedded tubules 
are similar. The phenomena of recurrent cutaneous eruptions 
with evidence of humoural and cellular immunological 
responses may follow single envenomations by jellyfish 
including Physalia and Chrysaora species [29] possibly 
reflecting the long lived presence of glycosylated tubule 

proteins with the ability to trigger innate immune responses 
in the skin. No specific therapy exists for Physalia stings and 
even first-aid is controversial. A randomised trial of 
immersion in hot water versus application of cold packs 
favoured hot water treatment [30, 31] but the mechanism and 
clinical significance is debatable. 
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Fig. (4). (A, B) Examples of the acute and delayed effects of 

jellyfish stings on skin. (A) This photographs shows the more 

delayed effects of a severe chirodropid sting to a child in Thailand. 

It was taken nine days after the sting and show multiple areas of 

skin necrosis as well as delayed erythematous urticarial reactions. 

(B) This photograph shows the acute effects (minutes) of a Blue 

bottle, Physalia utriculus, sting on a young adult in Australia 

(Courtesy of Stephen Leahy). Photograph courtesy of Andrew 

Jones. 
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SEABATHER’S ERUPTION (LINUCHE UNGUICULTA) 

 This pruritic papulopustular dermatosis has occurred 
among bathers in waters in the Bahamas, the Western 
Caribbean or off southern Florida. The affliction is often 
confined to areas of skin which had been covered by 
clothing. The agent responsible is any of the three free-
swimming or larval stages (ephyrae, medusae, planulae) of 
the minute “thimble jellyfish” Linuche unguiculata [32] 
which are easily trapped in or beneath clothing causing 
nematocyst discharge. Contact with the creature is not 
painful but a prickling or stinging sensation may be 
experienced while the victim is in the water followed later by 
severe itching. This toxic component of the illness is 
followed by an immunological component consisting of an 
urticarial eruption and a distressing dermatitis which may 
last many days to several weeks. In victims, sera contained 
high titers of IgG antibody against antigens of the jellyfish 
[32-34] and against other jellyfish P. physalia and C. 
quinquecirrha [33]. Histopathological examination of lesions 
reveals superficial and deep perivascular and interstitial 
infiltrate of lymphocytes, neutrophils and eisinophils [33]. 
There is no specific treatment for seabather’s eruption. Local 
antipruritic agents and analgesic agents afford relief but 
opinions differ concerning the efficacy of topical and 
systemic steroids [32, 33] and antihistamines are opined not 
useful [32]. Interestingly, a similar if not the same jellyfish, 
Linuche aquila, inhabits the Indo-Pacific region but no 
reports of a similar illness from this region exist. 

CUBOZOANS 

 The class Cubozoa, or “box jellyfish”, is comprised of 
two orders (Carybdeidae and Chirodropidae – see Fig. 1) 
[35]. The most notorious of the later is the relatively 
massive, kilogram sized, multi-tentacled Chironex fleckeri 
which often bears over 48, 2 meter long 5mm wide ribbon 
like tentacles and inhabits waters of northern Australia and 
south-east Asia. Stings are extremely painful and have 
caused numerous deaths [23] probably by rapid 
cardiovascular collapse [36, 37] sometimes within minutes 
of a sting (see Fig. 4). The toxic components of venoms act 
directly on muscle and nerve tissue [38-40]. For over 40 
years scientists have attempted to identify the toxins but only 
recently has a measure of success been achieved. Two toxin 
proteins of molecular weight 43 and 45 kDa have been 
sequenced [41, 42] and share considerable homology with 
three other known lethal haemolytic proteins from other 
Chirodropidae Chironex yamaguchii, (reported as 
Chiropsalmus quadrigatus), as well as the Carybdeidae, 
Carybdea arborifera (reported as Carybdea rastoni) and 
Alatina moseri (reported as Carybdea alata). Additional 
larger cytolytic proteins are present in the venom [43] and 
phospholipase A2 activity is present in tentacles [44]. Some 
identified protein toxins are antigenic [41, 43]. The venom 
may act by creating pores in myocytic membranes [45] as 
has been shown for toxins of Physalia [25]. Reports of 
human envenomations thus far have not suggested an 
immunological component although delayed cutaneous 
eruptions are suspicious [46] (see Fig. 4). 

 An ovine-derived antivenom is available for use but the 
rapidity of onset of envenomation in severe cases may render 

it useless. This antivenom does not appear to be useful 
against carydbeid venoms [47, 48]. Calcium channel 
blockade has been proposed as treatment for Chironex 
fleckeri stings but this is not prudent. Although calcium entry 
into cardiac myocytes cells has been observed after 
experimental application of C. fleckeri venom, the use of 
calcium channel blockade does not prevent calcium influx 
[38, 45] and did not prevent acute cardiovascular collapse 
[36, 37]. Moreover, since calcium channel blockers cause 
hypotension and are not used for this reason in treatment of 
cardiac dysrhythmias in cardiopulmonary resuscitation, their 
use is likely to ensure death of a stung victim in the 
circumstance of acute cardiovascular collapse. If pore 
formation is indeed the action of toxins in this species as has 
been observed [45], calcium channel blockade would not 
only be harmful but also futile. We speculate that use of 
extracorporeal life support combined with good quality 
cardiopulmonary resuscitation may offer the only realistic 
hope of recovery of an envenomated victim in cardiac arrest. 

IRUKANDJI SYNDROME 

 A distinct jellyfish envenomation syndrome, called the 
Irukandji syndrome, characterised by sweating, anxiety, 
muscle spasm, severe hypertension and potentially late 
hypotension and cardiac failure, has been attributed to 
certain species of smaller, four-tentacled box jellyfish [49-
52]. This includes, but is not limited to, the carybdeid 
species Carukia barnesi [53-56]. The deaths in 2002 of two 
tourists in Far North Queensland, Australia, highlighted the 
potential risk and severity of this syndrome [57, 58]. It is 
now appreciated to occur elsewhere in the Indo-Pacific and 
the Caribbean [59-61]. 

 Typically, and unlike larger multi-tentacled box jellyfish 
stings, the Irukandji sting site usually has minimal local 
reaction and the systemic effects take 20-30 minutes to 
become evident with the syndrome evolving over hours-
days. Current understanding of the underlying 
pathophysiology is limited. Amongst suspected Irukandji 
species, only the venom of Carukia barnesi and Alatina 
mordens, has been studied to any extent [48, 62, 63]. 
Clinically, some features of Irukandji syndrome resemble 
that of catecholamine excess, such as that seen in 
phaeochromocytoma [48]. Accordingly, elevated serum 
adrenaline and noradrenaline levels have been found in 
experimentally envenomated animals [48, 62]. It is notable 
that some scorpion envenomations may also exhibit 
cardiovascular features similar to this syndrome [64, 65], 
with catecholamine excess and initial hypertension followed 
by late hypotension. Animal experiments and human clinical 
studies have implicated both cytokines (IL-1alpha, IL-6, IL8, 
IFN-gamma, GM-CSF and TNF alpha) as well as nitric 
oxide release as an underlying mechanism [64, 65]. 

 The most effective therapy for Irukandji syndrome seems 
to be an intravenous infusion of magnesium (MgSO4 or 
MgCl2) [66, 67]. The rationale for the use of magnesium 
therapy is based on the in vivo evidence of catecholamine 
excess, sympathetic and parasympathetic involvement [68]. 
Anecdotal evidence suggests that magnesium is highly 
successful in reducing both hypertension and pain in 
Irukandji syndrome [66, 67]. 
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 The pharmacological mechanism underlying the severe 
pain of Irukandji syndrome remains to be determined. 
Theories include ischaemia due to vasoconstriction of 
arterioles as a result of excess catecholamines, or sodium 
channel-dependent activation of afferent pain pathways [66]. 
Relevant to this may be the observations that some Cnidarian 
venoms (Chironex fleckeri, Aiptasia pulchella, Cyanea 
capillata and Physalia physalis) appear to activate TRPV1, a 
non-selective cation channel expressed in nociceptive 
neurones [40]. This mechanism is comparable to that of 
capsaicin and may explain the immediate burning pain 
victims of these species experience [40]. Whether TRPV1 
channels are implicated in Irukandji syndrome is uncertain. 
Indeed, although Irukandji stings may cause local pain, the 
characteristic severe muscular pain of delayed onset cannot 
be explained by the involvement of local nociceptive effects 
alone. Indeed, compared to the pronounced local, and 
immediate pain associated with those jellyfish venoms tested 
[40], Irukandji syndrome pain is very different. Hence a 
distinct mechanism would be predicted. 

Pelagia noctiluca 

 This pelagic jellyfish known as the “Little Mauve 
Stinger” inhabits all oceans. Its sting is painful and appears 
as irregular shaped wheals. Pruritus and wheezing have been 
reported [23]. No deaths have been reported but a convincing 
case of anaphylaxis after a jellyfish sting, surmised to be  
P. noctiluca, attests that allergic reactions are possible. In 
that case [69], the victim’s basophils (blood stage mast cells) 
immediately released histamine in response to exposure to a 
crude extract of venom derived from tentacles of another 
jellyfish Chrysaora quinquecirrha, suggesting the presence 
of mast cell secretagogues in the venom, or the development 
of a classical Fc RI/IgE-mediated allergic response to a 
venom-derived antigen. The latter seems likely given that 
serum transferred sensitivity. Interestingly, the victim may 
have been previously exposed and developed IgEs to a 
Pelagia antigen that is conserved in Chrysaora from either 
tubule or venom. Even if the offending species was not P. 
noctiluca, this phenomenon illustrates the propensity for 
immunological reactions or cross reactions to jellyfish 
venoms or to their tubular elements, or both. Recurrent 
cutaneous eruptions without re-envenomation attributed to P. 
noctiluca also suggest an immunological process [70] again, 
possibly reflecting long term residency of antigenic or 
innately immuno-active tubule components in the victim’s 
skin. 

OTHER JELLYFISH SPECIES AND HUMAN 

ENVENOMATION 

 A multitude of diverse illnesses and effects distant to the 
cutaneous lesions have been reported after jellyfish stings 
[24]. The features of some illnesses or their responses to 
treatment suggest immunological involvement. Moreover, 
either the location of the illness or the duration separating the 
sting and manifestation of illness or both are also more 
suggestive of an immunological process than a toxin-related 
process. For examples, allergic dermatitis has been reported 
after contact with Carybdea arborifera (reported as 
Carybdea rastoni) [71], persistent cutaneous hypersensitivity 

after contact with Atatina moseri (reported as Carybdea 
alata) [72] and delayed vesicular eruptions occur after 
contact with Rhopilema nomadica [73] while persistent 
dermatitis responded to topical applications of tacrolimus 
[74] and of pimecrolimus [75] which inhibit activation of T-
cells by blocking transcription of cytokines. Guillain-Barré 
syndrome has occurred after sting by Pelagis noctiluca [76]. 

CONCLUSIONS 

 Little is known about the mechanistic basis of 
inflammatory responses to jellyfish envenomation. When 
deposited in the skin of sting victims, these complex venoms 
some components of which are cytolytic proteins, cause 
local pain, skin lesions and distal effects in many human 
organ systems although rarely fatal. Only a few venom 
proteins such as those of the Box jellyfish (Chironex 
fleckeri) have been characterised and sequenced. Some 
venom components are also antigenic and may trigger an 
acute hypersensitivity immune response from which acute 
toxic responses are difficult to differentiate. Delayed 
hypersensitivity responses may also be promoted and these 
manifested in the skin as persistent, recurrent, vesicular or 
pruritic dermatitis for which newer agents such as the topical 
immunomodulator pimecrolimus may be beneficial. The 
numerous other illnesses following jellyfish stings may be 
either toxin or immune-based, or both. Jellyfish stings also 
deposit in the skin foreign structural biopolymers including 
chitin and mini-collagens that we speculate may contribute 
to the resultant host immune response. 

 In conclusion, it would seem fitting to quote Thomas 
Henry Huxley, famous as Darwin’s ‘Bulldog’, but less well 
known as the man who named the Phylum Nematophora 
[Huxley], now Cnidaria, and who undertook pioneering 
studies of jellyfish anatomy and systematics. These words 
were written near the end of his Voyage on the HMS 
Rattlesnake regarding his approach to the study of jellyfish – 

“… I paid comparatively little attention to the 
collection of new species, caring rather to 
come to some clear and definite idea as to the 
structure of those which had been indeed long 
known, but very little understood. 
Unfortunately for science, but fortunately for 
me, this method appears to have been 
somewhat novel with observers of these 
animals, and consequently everywhere new 
and remarkable facts were to be had for the 
picking up” [77].  

 Applied to the study of jellyfish and their venoms, 
Huxley’s observations remain just as true today. 
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