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ABSTRACT 
 

Cnidarians toxins are known to have a high impact on public health in marine 
coastal zones the world over. Consequently these toxins are now recognised as 
an important focus for research on their therapeutic potential. To date several 
therapeutically important activities have been experimentally identified in 
cnidarian extracts and venoms. However, the chemical composition of these 
materials is still largely unknown. Therefore, the evaluation of venom activity, the 
properties of constituents and the methods to alleviate damage induced by 
jellyfish and other cnidarians requires further study. Taxonomists have to date 
described approximately 13,000 living cnidarian species. A major rationale for 
their study in the past, besides scientific curiosity, was to better treat victims of 
their envenomation. This goal still remains a high priority and focused study on 
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this area has increased in recent years. Cnidaria venoms can be neurotoxic and 
cardiotoxic, may induce dermonecrosis and produce extensive damage to skin 
and to cutaneous structures. Notably, neurotoxins affecting ion channels, and in 
particular those active on voltage-gated Na+ and K+ channels, are common in 
cnidarian and particularly in sea anemone venoms. In fact, the neurotoxicity of 
cnidarian venoms derives mainly from the activity on cell ion channels, with 
cnidarian peptide neurotoxins often possessing high affinity and specificity for 
particular classes of ion channels. Owing to their immunosuppressive activity, K+ 
channel blockers can be of great significance for drug development. In the quest 
for new topical products capable of alleviating human cnidarian injuries and pain, 
natural products and in particular plants, offer a rich resource to explore for 
extracts or compounds with neutralizing properties against cnidarian toxins. 
Some reports exist of natural products that are known to exert protective effects 
against such toxins. Among them, are plant extracts possessing peptidasic 
activity, being capable of neutralizing various toxins. This chapter will review the 
current knowledge base on plant extracts from Australia, Italy (and the 
Mediterranean) and Mexico (three different climatic zones located in different 
continents, with different environments) that have reported activity or potential to 
act as therapeutic agents in the treatment of animal venoms. The reported 
knowledge about their usefulness in treating cnidarian injury and pain is here 
reviewed. Such extracts may also provide new insights into understanding the 
toxicological mechanisms of natural venoms. 
 

Keywords: animal venoms, cnidarian venoms, composition, plant extracts, anti-
venom activity 
 
 

INTRODUCTION 
 
A current problem of concern in coastal areas worldwide is the periodic increase 

of jellyfish outbreaks and standings, with the consequent issues caused for tourists 
and recreational users as well as to ‘sea-workers’. The increased frequency of these 
phenomena during the few past decades has been extensively studied without 
providing a singular explanation. Numerous contributing causes have been 
suggested, relating mainly to climate change and anthropogenic causes [1-3].  

Taking into account the danger which jellyfish outbreaks represent for public 
health, due to the toxicity, cytotoxicity, irritant and systemic phenomena they induce 
after stinging and injection of venomous substances, finding remedies to counteract 
injury caused by venom is therefore a primary aspect for prevention, care of lesions, 
and global health of stung people. Notwithstanding the fact that traditional methods 
of care are widespread in different human populations, there is often no scientific 
confirmation of this activity and generally the methods are difficult to translate into 
standardized pharmaceutical formulations. Many of these traditional medicaments 
utilize herbal products, which are attracting an ever increasing interest [4]. Part of this 
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attraction is that they are known to have lessened side effects compared to synthetic 
drugs [5].  

It is reasonable then that extracts/substances/compounds from plants, especially 
those from species already known to be active against venoms of terrestrial animals 
be used in the prevention and treatment of jellyfish (and more widely cnidarians) 
stings. The application of natural products for this use has scarcely been studied to 
date and therefore very few studies are available. 

This chapter aims to review the existing knowledge about the utilization of plant 
derivatives for the care of lesions induced by cnidarians venoms and to indicate 
approaches for their future utilization. 

 
 

Cnidarian Venoms, Features, Usefulness and Damaging Properties  
 
Cnidarians (anemones, corals, medusae) are well known venomous animals. 

From a taxonomical point of view they belong to the phylum Cnidaria, which includes 
primitive organisms, devoid of a true nervous system and of specialized apparatuses. 
The venom of cnidarians is primarily stored in specialized intracellular stinging 
capsules called nematocysts which are organelles present in specific cells 
(nematocytes) typical of these organisms. Nematocysts contain secretory products 
from the Golgi apparatus [6-8]. 

The morphology and size of nematocysts varies widely in different cnidarians 
species and also among individuals of the same species. Their length can vary 
between 3 and 100 μm [9] and are known to be dependent on the size of the 
specimen [10]. As a consequence, the venom potency and effects vary widely 
between species. 

Venom production and manner of utilization characterize the physiology and the 
ecology of Cnidarians. Interestingly, these organisms are predators of zooplankton 
and small fish, utilizing the venom primarily for offensive purposes in order to obtain 
their food. Venoms are also used for defensive purposes, keeping predators at 
distance. For this reason, cnidarian venoms can have an influence on the 
relationships between species, as well as on the competition and can therefore affect 
the functioning of ecosystems. For example, the impact exerted by the jellyfish 
Aurelia aurita and Pelagia noctiluca on fish populations, due to venom damage to 
gills, has been recently reported [11, 12]. Experimental results from Gülşahin 
indicates that an intramuscular injection of venom from Cassiopea andromeda is able 
to induce partial paralysis in Cyprinus carpio juveniles [10]. 

Cnidarians venoms it is suggested are synthesized in tissue, from where it is 
transferred to nematocysts for final storage, although the precise mechanism of 
synthesis is not known [13].  

Damaging properties of cnidarian venoms to humans derive from their capability 
to induce neurotoxicity, cardiotoxicity, decompensation, ocular lesions, irritant 
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phenomena on skin, dermonecrosis, with often only local effects, but sometimes 
causing also systemic severe effects [9]. The main observed signs and symptoms 
after cnidarian stinging are tattoo-like lesions, redness, swelling, burning, pain, in 
serious cases dyspnea. In case of ocular lesions conjunctival injection, corneal 
lesion, and photophobia can occur.  

Interest in cnidarians venoms started early in the 20th century, mainly due to the 
pioneer work of Richet and Portier who discovered the phenomenon of anaphylaxis, 
by inoculating dogs with sea anemone extracts [14, 15]. Subsequently, research 
showed that cnidarians venoms are different in composition and activity even across 
a single species due to physiological and environmental conditions. They can 
reportedly be grouped based upon some chemical categories, properties and 
functions, including toxicity. As reported [16] some similarities exist between 
cnidarians venoms and venoms from other dangerous organisms. For example, 
Kunitz peptides expressed in sea anemones have also been identified in cone snails, 
insects, scorpions, spiders, snakes, ticks [17] and vampire bats [18]. Furthermore, 
some enzymes, enzyme functions and activities are known to be similar in organisms 
being quite distant on the taxonomical tree. Convergent expression of toxins in 
different organisms, such as scorpions and sea anemones, has also been observed 
for the potassium channel blocker Kv1 [19]. 

The chemical composition of cnidarians venoms is complex and not well 
understood, with only a limited number being partially characterized. Adding to this is 
the reported wide variation existing between venoms from different species.  

A range of components such as purines and biogenic amines, to high molecular 
weight proteins have been identified and isolated in cnidarians [16]. The main 
components of cnidarian venoms are however complex mixtures of proteins and 
peptides [20], together with other non-enzyme components [21]. The proteins are 
primarily lipolytic and proteolytic in activity, having an ecological function in the 
catabolizing of prey tissue [16]. Cnidarian venoms being primarily comprised of 
protein may therefore act as antigens and are capable of triggering an immunological 
response post-envenomation, adding to the toxic phenomena [16, 22]. For example, 
in the venom of Anthozoa the proteins and peptides are reported to be low-molecular 
weight neurotoxins that are capable of affecting ion conduction [23-26]. Hemolysins 
[27] and phospholipase A2 [26, 28, 29] have also been identified in the Anthozoa 
venom. Remigante et al. [30] reported in a recent review on venoms that Anthozoa 
are more extensively studied than those from Scyphozoa. 

The presence of polypeptide compounds with metalloproteinase, serine protease 
and phospholipase A2 activity make cnidarians venoms similar to snake venoms, 
emphasizing their dangerousness [21, 31]. Serine proteases, which in some jellyfish 
species comprise up to 28% of venom proteins [32] are reported to play an important 
role in the proteolysis of prey tissue. Additionally, their presence is reported to 
improve the activity of other proteins in the venom [33, 34].  
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Other important components of cnidarians venoms are pore forming toxins 
(PFT). They are also an important family of proteins studied in sea anemones, 
Cubozoa and to a lesser extent in Scyphozoa. Interestingly, Jouiaei et al. [16] stated 
that PFTs ‘appear to be present in all cnidarian venoms, acting through small 
molecules which diffuse within the injured cells resulting in the induction of osmotic 
imbalance and cell lysis’. According to Remigante et al. [30] cnidarian PFTs can be 
broadly subdivided as:(i) actinoporins (found in Anthozoa and Hydrozoa); (ii) jellyfish 
toxins (characteristic of Cubozoa); (iii) hydralysin-related toxins (found in Hydrozoa 
and Anthozoa); and (iv) membrane attack complex perforin (MACP) (typically found 
in Anthozoa). In sea anemones they are identified as actinoporins, which are 
multigene PFTs; some of them (Equinatoxin II, fragaceatoxin C, sticholysins I and II) 
have had their molecular structures extensively studied [35]. Similar sequence and 
structures have been identified in these four proteins, but with different pore-forming 
activities. Sticholysin II in a complex model membrane system (sheep erythrocytes) 
showed a much higher activity than the other three. In the presence of cholesterol (in 
a lipid model system), the membrane binding affinity of sticholysin II was enhanced, 
and this actinoporin induced calcein release at an elevated rate [35]. Experimental 
data has also shown that PFTs are able to induce serious cardiovascular and 
respiratory conditions and hemolysis [36-39]. Death of injured cells is likely due to 
osmotic lysis induced by the formation of robust membrane pores generated by the 
self-assembling activity of the PFT [16]. N-terminal amphipathic α-helices were 
shown to play a role in the mechanism of action of actinoporins, emphasizing a 
difference between the activity of sticholysins I and II [40]. Recent tandem mass 
spectrometry data obtained on partially purified stony coral toxins by Ben-Ari et al. 
[26] showed that Stilophora pistillata possesses a cysteine-containing actinoporin 
(named Δ-Pocilopotoxin-Spi1) that has hemolytic properties. There are only a few 
reported PFTs in Scyphozoa. The current hypothesis on the hemolytic properties of 
Cyanea capillata venom is that it is caused by pore formation in the red blood cell 
plasma membrane [41]; the same mechanism is suggested for the venom of Pelagia 
noctiluca [42], Aurelia aurita [43] and Chrysaora fuscescens [44].  

The porins CaTX-A/B and CAH1 from Carybdea alata [45], CrTX-A/B from 
Carybdea rastoni [46], CqTX-A from Chiropsalmus quadrigatus [47], CfTX-1/2 and 
CfTX-A/B/Bt from Chironex fleckeri [48, 49] are reported to be the most dangerous 
toxins found in jellyfish. These occur mainly in Cubozoa, but are also found as 
homologues in Hydrozoa, Anthozoa and Scyphozoa [16] and are reported to be 
responsible for the strong effects induced by these organisms. Porins are basic 
proteins capable of inducing the formation of pores in the membrane of injured cells, 
irreversibly damaging them through a distortion of the plasma membrane which 
results in cell death [16]. The activity and the pathogenicity of enzymes and porins 
present in cnidarians venoms can be enhanced by the release of host vasodilatory 
biogenic amines such as serotonin, histamine, bunodosine and caissarone [16]. 
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Interestingly, two papers by Jouaiei et al. [16, 50] report data on the composition 
of classes of compounds in cnidarians (enzymes, PFTs, neurotoxins, non-protein 
bioactive components), indicating that the bulk of these have been isolated in 
Anthozoa. Notably, the reported neurotoxins (NaTxs type I-III, KTxs type I,III and 
IV,V KTxs, Kunitz peptides type II KTxs, SCRiPs and SCRiPs homologues, ASIC 
Inhibitors, TRPV1 Inhibitors) possess a range of properties: neurotoxic, cardiotoxic, 
hypotensive, analgesic, antimicrobial, immunosuppressive, anti-obesity, paralytic, 
serine protease inhibitor and insecticidal. Among producers of PFTs, Anthozoa are 
again the most represented, having actinoporins, actinoporin-like proteins, 
hydralysin-related toxins and MACP. These PFTs have cytolytic and hemolytic 
properties, capable of inducing cardiovascular and respiratory arrest, along with prey 
digestion. Phospholipase A2 (PLA2) and metalloprotease enzymes are also reported 
in the venom of anthozoans, having cytotoxic, cytolytic and hemolytic properties, 
which they also utilize for prey digestion and inducing local tissue damage in stung 
organisms. Hydrozoa are reported to also produce actinoporin-like proteins and 
hydrolysin-related toxins, along with non-protein bioactive components, such as 
serotonin, histamine (both inducing vasodilation and sharp pain), bunodosine 
(analgesic) and caissarone (adenosine receptor antagonist) [16]. Jouiaei et al. [16] 
reported that PLA2 is found in practically all cnidarians (Anthozoa, Cubozoa, 
Hydrozoa, Scyphozoa); metalloproteases are typically found in Scyphozoa and 
Cubozoa; and cytolysins, hydralysin-related toxins and actinoporins (or actinoporin-
like proteins) are typically found in Hydrozoa, while other PFTs are typical of 
Cubozoa. 

PLA2 is one of the main studied enzymes in the toxic arsenal of cnidarians. As 
stated above it is possible to find this enzyme in practically all cnidarians and in all 
stinging apparatuses (e.g., acontia, tentacles) [29, 51-53]. The activity of this enzyme 
includes the inducing of hydrolysis of the sn-2 acyl bond of glycerophospholipids, 
with resulting production of fatty acids [29, 54]. PLA2 exerts important physiological 
functions in mammalian tissues, such as dietary lipid catabolism, signal transduction, 
phospholipid remodeling, along with a role in the inflammation processes [16, 55]. Of 
interest Jouiaei et al. [16] note that PLA2 is known to occur in many venomous 
organisms, including cephalopods, scorpions, spiders, ticks, insects, centipedes, 
snakes and lizards [17, 29, 56, 57], in addition to cnidarians [58]. The suggestion is 
that for these organisms it plays an important function in obtaining food, providing 
them with the ability to immobilize and digest prey, although it also importantly used 
for defensive purposes [16, 29, 52]. It has been reported that 21% of the total 
proteins in the venom of Stomolophus meleagris is PLA2 [32] and therefore this 
enzyme is considered an important constituent. Other phospholipases, such as 
phospholipase B, D are also reported in some species of scyphozoan jellyfish [21, 
32, 34, 44]. 

As mentioned above, metalloproteases are found in the venom of numerous 
cnidarians [16, 32]. It is also reported in the venom of centipedes, snakes, and ticks 
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[17, 59] where they contribute to the activity by inducing cytotoxicity, hemorrhage, 
unwanted coagulation and tissue necrosis [17, 60]. Notably in reptiles the 
metalloproteases induce irritation, inflammation and severe necrosis [60]. 
Metalloproteinases in general are known to have proteolytic effects and a role in 
digestion during feeding [21]. Bone Morphogenic Protein 1 (Tolloid) which is known 
to be conserved in animal development, has been shown by Moran et al. [61] to play 
an important role in the genesis of metalloproteinases in sea anemones. Scyphozoan 
metalloproteinases are reported to show strong proteolytic, gelatinolytic, caseinolytic, 
and fibrinolytic effects [62], with their activity correlating to venom cytotoxicity [30].  

Neurotoxins or voltage-gated ion channel toxins are another important group of 
cnidarian venoms constituents. These exhibit rapid specific activity by targeting the 
voltage-gated potassium (K+) and sodium (Na+) channels [16]. They are low 
molecular weight peptides produced mainly by sea anemones (anthozoans), 
although they are also reported - but to a lesser degree - in scyphozoan jellyfish. 
Voltage-gated ion channel toxins are known to affect sensory neurons as well as 
cardiac and skeletal muscle cells. This occurs by prolonging the action potential of 
the excitable and non-excitable membranes, inducing an elevated release of 
neurotransmitters in the synaptic space with the consequent production of a spastic-
stage and subsequent flaccid paralysis [63], thereby affecting the sodium and 
potassium channels [24, 64]. Understanding the mechanism of action of these toxins 
has led to the awareness that these show potential for use in the development of 
drugs and insecticides [23, 65, 66]. Polypeptides acting as inhibitors of Na+ and K+ 
voltage-gated channels have been isolated from the venom of Cyanea capillata [20] 
and Stomolophus meleagris [32], respectively.  

Other proteinaceous components have been reported as present in the toxins 
from Japanese sea anemones Phyllodiscus semoni [67] and Actineria villosa [68]. 
Small Cysteine-Rich Peptides (SCRiPs) from corals (and homologues from sea 
anemones) are known to be capable of inducing paralysis in fish larvae [69]. Sea 
anemone peptides targeting the acid-sensing ion channels (ASICs) expressed in 
peripheral neurons [70, 71] and non-selective cation channels (TRPV1) expressed in 
the peripheral and central nerve systems of mammals have been reported. The latter 
can be inhibited by τ-SHTX-Hcr2b (APHC1), τ-SHTX-Hcr2c (APHC2) and τ-SHTX-
Hcr2d (APHC3) isolated from sea anemone venoms [72, 73] and therefore have 
potential for development as analgesic drugs [50]. 

A limited number of references exist relating to the presence of Cysteine-Rich 
Secretory Proteins in scyphozoan venoms. These proteins are defined as allergen-
like compounds and have been identified in Chrysaora fuscescens venom [44]. 
Various other types of proteins identified in cnidarians have been summarized in 
review by Remigante et al. [30]. 

Two other non-protein components identified in the venom from cnidarians are 
serotonin (5-hydroxytryptamine) [74] and histamine [75, 76] capable of producing 
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pain and vasodilation. In soft corals ‘secondary metabolites’ such as sterols and 
terpenes have also been identified [77]. 

Remigante et al. [30], in their comprehensive review on scyphozoan venoms, 
state that regardless of the species, the venom is a complex mixture of bioactive 
molecules, which to date have not been well characterized (only lipases and 
proteases are well known). In the nematocyst venom of the jellyfish Nemopilema 
nomurai and Cyanea nozakii hyaluronidase has been identified. Here hyaluronidase 
functions (as it also functions in other organisms) to induce damage to the 
extracellular matrix with consequent spreading of toxins in the target tissues [78, 79]. 
Deoxyribonucleases have also been identified as components of some jellyfish 
venoms [44, 80]. Other less observed compounds in jellyfish toxins are L-Amino Acid 
Oxidases and C-Type Lectins [30]. 

Cnidarians are known to be a source of natural bioactive compounds which could 
be utilized as new drugs, insecticides or substances of biomedical interest [9, 81-84]. 
Albeit that they are also known to contain constituents with irritant and toxic 
properties [4, 85]. The awareness of the usefulness of cnidarians started late 1960s 
with the subsequent discovery of bioactive substances such as: prostaglandins 
(15R)-PGA2, palytoxin, pseudopterosin, sarcodictyns and eleutherobin [86-88]. The 
identification of additional compounds of interest followed and were isolated and 
tested for their activity and practical utility.  

While the phylum Cnidaria are not recognized as the most significant of 
bioprospecting targets [85], interest in cnidaria is increasing with research being 
focused on promising therapeutic applications, along with economic and scientific 
endeavours [87]. The role of cnidaria in various aspects of drug discovery has 
recently been extensively reviewed [53, 84, 88-90]. Within the limited studies on 
cnidarians, anthozoans are the most studied. Likely this is because of the existence 
of numerous species and numbers, along with their easier collection, relative to 
pelagic cnidarians. The main biological activities that have been studied in cnidarians 
extracts/compounds are: anti-tumour (see for example the extensive review by Killi 
and Mariottini [4]), anti-microbial, anti-inflammatory, anti-foulant, neuroactive, anti-
ulcer, anti-parasitic and anti-coagulant activity. Interestingly, terpenoids are reported 
as the most commonly investigated constituents from cnidarians [85].  

Although the marine environment is acknowledged as a rich resource of unique 
constituents with potentially interesting properties it is accepted that in general these 
have not been well utilized to date. Extracts and constituents from cnidarian venoms 
are certainly no exception to this. Nevertheless, cnidarians venoms present as a 
largely unexplored resource for scientific endeavor and therefore research into 
structurally and biologically characterizing these constituents (or extracts), 
understanding their mechanisms of action and potential therapeutic applications is 
warranted and provides exciting potential. 
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PLANTS WITH ANTI-VENOM PROPERTIES FROM AUSTRALIA 
 

Introductory Remarks 
 
Australia is recognised as 1 of 17 mega-diverse countries in the world, in terms 

of diversity in flora and fauna. The criteria for Mega Diversity is two-fold: (i) a country 
must have at least 5,000 endemic plants, and (ii) have a marine ecosystem within the 
borders. According to Conservation International (an Environmental Non-Profit) these 
17 countries have reportedly >70% of the world’s flora and fauna, but comprise just 
under 10% of the surface of the earth. Australia is relatively isolated from the rest of 
the world and has a high percentage of endemic species (listed first for endemics 
amongst the 17 other countries). These endemic species are essentially unexplored 
genetically, chemically and biologically. It is estimated that Australia is home to 
between 600,000 to 700,000 species of flora and fauna, with an estimated 84% of 
plant species being found nowhere else in the world [91]. Australia is also an 
extremely diverse country, having deserts, rainforests, snow-capped mountains 
(winter) and the largest coral reef system on the planet.  

 
Australian Aborigines have lived and survived outdoors in this unusually harsh 

environment for a long period of time, under intense environmental conditions, along 
with exposure to poisonous creatures (marine & terrestrial- such as cnidarians, 
snakes, spiders and insects), infections, to name just a few of the difficulties. They 
had access to the diverse and unique Australian flora (and fauna) to experiment with, 
develop and refine unique preparations for remedies and treatments of injuries, 
diseases, and to use as food supplements. Remedies varied between tribes and 
clans in different parts of Australia, with no single set of Aboriginal medicines and 
remedies existing. Likely contributing to this was that language varied greatly across 
the different regions.  

With the arrival of European settlers to Australia in the late 18th Century the 
Australian Aboriginal population reportedly went from ~350,000 down to ~40,000 by 
1930. Settlers brought with them horrific diseases (e.g., small pox, tuberculosis, 
syphilis, influenza) which the Aboriginal people had no resistance to and therefore 
died in large numbers. An unfortunate consequence was that much of their 
ethnobotanical knowledge of remedies and preparations was lost. Some of this 
information was however documented and the below details as relating to the 
potential usefulness of Australian plants/plant extracts to counteract cnidarian 
venoms has been extracted from these resources. Some traditional preparations of 
plants and plant extracts by Australian Aborigines were evidently modified by the 
European settlers, for example Oldenlandia galioides (Rubiaceae) where records 
indicate that the dry plant was steeped in spirits for the treatment of snakebites. The 
adjustment in this instance is obvious due to the use of spirits (alcohol), which was 
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not available to the Australian Aborigines until the early settlers arrived. In this 
instance the modification away from the traditional preparation is obvious, but the 
records do not usually make comment on such modifications and therefore we are 
left assuming that the preparation and use as recorded are those used by the 
Australian Aborigines prior to the arrival of the European settlers. 

Additional recent research is also included for some plants, where studies have 
identified activities in the ethnobotanically listed plants and identified ‘active’ 
constituents in the various plant parts that add to the validation of the ethnobotanical 
use of the particular plant in relation to this review. These constituents have been 
highlighted in the below tables (boldened) and figures (chemical structures provided).  

Australian plants with traditional medicinal use can be classified broadly into two 
categories: (i) plants that have been used by the Aborigines, and (ii) plants used by 
the early European settlers (or rarely other migrant groups). Some plants though 
native to Australia, have been used exclusively overseas, where their medicinal 
properties have been explored and recorded. We have not included these latter 
plants in this review. The generation of lists of Australian medicinal plants relating to 
categories (i) and (ii) has some inherent problems associated with it. The Aboriginal 
use of plants for medicinal properties have largely been transmitted/recorded from 
one generation to the next and then finally passed by word of mouth to those 
generating records - the resources utilized in this review (e.g., references by Maiden 
[92, 93], Lassak and McCarthy [94, 95], Webb [96, 97]. This results in some 
important questions regarding the accuracy of the information, such as: (i) were the 
plant species correctly identified? (ii) was the remedy preparation and treatment 
protocol accurately reported? It would not be surprising that mistakes and 
inaccuracies existed in the recorded reports due alone to the difficulties that would be 
encountered in the language barrier, arising from a multitude of Aboriginal dialects 
throughout Australia. However, this aside we have considered the records to be 
accurate and have used the information as recorded to formulate this review 
information. 

 
 

Traditional Use in the Treatment of Marine Stings 
 
Australia’s marine boundary is extensive and is home to a diverse array of 

marine species, with many species occurring nowhere else in the world. Australian 
Aborigines viewed the bounding coastline and ocean as their ‘sea country’ to provide 
them with not only food but natural resources for everyday living and medicinal 
therapies. Numerous tribes lived on or near the ocean, and therefore commonly 
encountered creatures such as stone fish, jelly fish, blue bottles, sharks, sting rays, 
etc. These creatures are still common along the Australian coastline today. It is not 
surprising then that they searched for treatments and cures for marine stings and 
envenomations. 
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Table 1 lists plants with a documented traditional use in the treatment of marine 
stings and envenomations. Cited records indicate the plants were used for the 
treatment of marine stings. Use of the generic term ‘treatment of marine stings’ gives 
little insight into the plant use beyond the most obvious being as a pain killer or 
analgesic. That aside they are listed for this specific use and therefore warrant 
further inspection. For example, the use of Tinospora smilacina for marine stings 
(unspecified marine creature) is likely related to its painkilling properties, as it now 
known that it contains alkaloids, although it has not been confirmed that these are 
the ‘actives’. Similarly, Crinum pedunculatum has been used to treat marine stings 
(suggested to be cubomedusae), with the alkaloid lycorine suggested as the ‘active’ 
principle constituent, although not confirmed [94]. Interestingly, lycorine is now 
known to be highly poisonous, or even lethal when ingested in elevated quantities 
[98]. 

The presence of columbin in Tinospora smilacina is suggested as being linked to 
the traditional healing properties of the preparations indicated with this plant [116]. In 
separate studies where columbin was isolated from Indian plants they report that it 
reduced the toxic symptoms in mice of a normally lethal dose of venom from the 
spitting cobra (Naja nigricollis) and the puff adder (Bitis arietnas) [119]. Therefore the 
ethnobotanical use of Tinospora smilacina in the treatment of spiked stone fish and 
snake envenomation appears valid. The presence of isolariciresinol is also 
suggested as contributing to the plants therapeutic properties [116]. Isolariciresinol is 
a lignan and these are widely distributed across plants used in traditional medicines.  

 



 

Table 1. Australian plants with reported traditional activity for treatment of marine stings 
 

Plant Australian 
Traditional use 

Other known information Reported constituents 
(boldened – relating to 
Traditional use) 

Plant part 
(Traditional 
use) 

Refs 

Ipomoea pes-
caprae (L.) Sweet 
ssp. Brasiliensis 
(L.) Ooststr. 
(Convolvulaceae) 

Marine stings, 
pain relief, 
venereal 
disease, 
rheumatism. 

Common names: Goatsfoot convolvulus, waljno-jo, endabari. 
Description: A trailing branched woody plant. 
Habitat & Distribution: Along beaches, coastal cliffs, New South 
Wales (NSW), Queensland (QLD), Northern Territory (NT) & 
Western Australia (WA). 
Medicinal uses: Boiled lf were used externally as pain-killer, and 
drank for venereal disease, decoction used to treat rheumatism.  

Kaempferol, quercetin, 
myricetin, daucosterol, 
Kaempferitrin, quercetin-7-O-
β-D-glucoside. 

wp [92, 99-103] 

Crinum 
pedunculatum 
(Amaryllidaceae) 

Marine stings 
(probably 
cubomedusae-
box jellyfish). 

Common names: ‘Swamp lily’.  
Description & Distribution: Grows in swampy ground, along banks 
of upper reaches of tidal rivers and creeks – coasts of NSW and 
Southern QLD.  
Medicinal use: crushed and rubbed on body for marine stings. 

Alkaloid rich (lycorine is 
suggested as the likely active 
constituent). 

wp? [94, 104] 

Dodonaea viscosa 
(Sapindaceae) 

Treatment 
stonefish and 
stingray 
wounds, 
painkiller 
(toothache). 

Synonyms (name): Dodonaea dioica, Dodonaea angustifolia.  
Common names: ‘Sticky hopbush’, ‘giant hopbush’, hopbush’, 
‘watchupga’, ‘kirni’, ‘tecan’.  
Habitat & Distribution: Often in valleys, common to eastern, south 
and western Australia. 
Medicinal use: Aborigines chewed lf and drank lf juice for marine 
stings/envenomation. Boiled rt or rtj also used for relief of 
toothache. 

Actives not known. Reported 
to contain diterpenoid acid, 
flavonoids (e.g., pinocembrin), 
flavones (e.g., santin, 
kaempferol 3-O-Me ether (& 
7-O), quercetin 3'-O-Me ether, 
quercetin), falvonols, tannins. 

lf, rt [94, 97, 
105-108] 
 

Excoecaria 
agallocha 
(Euphorbiaceae) 

Marine stings 
(envenomation 
– particularly 
from spines of 
certain fish), 
leprosy, pain. 

Synonyms: Excaecaria.  
Common names: ‘Milky mangrove’, ‘river poison tree’, ‘blind you 
eyes’, ‘balavolakarping’. 
Description: Small tree.  
Habitat & Distribution: Tidal streams and rivers, throughout 
majority of Australia. 
Medicinal uses: Poisonous juice used to treat marine stings (non-
specific) and ulcerous diseases, including leprosy.  
Aborigines used a heated infusion of mashed bk for rubbing on 
the body for pain and sickness. The latex is reported as a violent  

The latex is proteolytic, bk 
contains tannins. 
Diterpenoids, triterpenoids, 
flavonoids, phenolic acids, 
sterols, tannins. 

bk, bkj [92, 94, 96, 
101, 109-
113] 
 



 

Table 1. (Continued). 
 

Plant Australian 
Traditional use 

Other known information Reported constituents 
(boldened - relating to 
Traditional use) 

Plant part 
(Traditional 
use) 

Refs 

  purgative.    
Ottelia alismoides 
(Hydrocharitaceae) 

‘Sea dog’ 
envenomation. 

Description: Fresh water aquatic plant.  
Habitat & Distribution: Still water in NT & QLD. 
Medicinal use: Treatment of envenomation from Sea Dog 
(assumed to be the spiny dog fish). 

- ? [94, 111] 

Ripogonum 
papuanum 
(Smilacaceae) 

Stingray 
envenomation. 

Description: A tall climbing plant. 
Habitat & Distribution: Northern coastal QLD. 
Medicinal use: Reported -bk and rt infusion drunk and applied 
externally as a poultice to stingray injuries. 

- bk, rt [94, 104] 

Tinospora 
smilacina 
(Menispermaceae) 

Marine stings, 
snake bite, 
pain killer. 

Common names: Snakevine, yuwara, waramburr, urndarnda, 
wilgar, oondundo. 
Description: Woody creeping vine twisting around trees. 
Habitat & Distribution: Northern regions of Australia.  
Medicinal uses: Cut up stems are boiled and the strained stems 
wrapped around afflicted area for pain relief. Boiled liquid is used 
to bath aching parts. Mashed stems are used as a ligature for 
people spiked by stone fish to ease the pain. Used in treatment of 
snake bite. 
Reported traditional use related activity: Columbin -‘active’ in 
treatment of snake envenomation, plus two columbin 
stereoisomers with lesser activity. 

Alkaloids (bk,rt,s). 
Triterpenes, triterpene-fatty 
acid esters, free fatty acids, 
steroids (lf,s). 
Specific examples: 
isolariciresinol, 
dihydrosyringenin, columbin, 
plus two columbin 
stereoisomers. 

s [94, 114-
118] 

Abbreviations: bk, bark; bkj, bark juice; lf, leaf; rt, root;s, stem; wp, whole plant. 
 
 
 
 
 
 



 

 
 

 

Figure 1. Chemical structures of columbin and isolariciresinol from Tinospora smilacina (Menispermaceae) and lycorine from Crinum 
pedunculatum (Amaryllidaceae) with reported therapeutic activity on marine sting/envenomation.  
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Interestingly pharmacological activities reported for such lignans include inhibition of 
specific enzymes, antitumour, and antiviral activities [120, 121]. Therefore, 
isolariciresinol may play a role in the reported traditional use of Tinospora smilacina 
to treat marine stings/envenomations alongside columbin. 

Crinum pedunculatum (Amaryllidaceae) has been used traditionally in the 
treatment of stings and the treatment of cubomedusae (likely the box jellyfish). It is 
recognised as being alkaloid-rich, with lycorine the likely active constituent [94]. 
Interestingly, a Tinospora smilacina ethanol root and stem extract is reported to show 
anti-inflammatory activity, inhibiting COX-1, COX-2, 5-LO and PA2 with IC50 = 63.5, 
81.2, 92.1 and 30.5 µg/mL, respectively. This activity was suggested as being 
associated with triterpene-fatty acid esters and free fatty acids [117]. 

 
 

Australian Plants with Record of Traditional Use in the Treatment of 
Snakebite (Envenomation) 

 
Australia has an estimated 140 species of land snakes and 32 recorded species 

of sea snake, with approximately 100 of these snakes being venomous. It is not 
surprising therefore that the Australian Aborigines searched for snake envenomation 
treatments. Snake venoms (as is similarly the case with cnidarian venoms) are 
primarily used for killing and the digesting of prey. The venom is comprised of a 
complex, extensive and variable cocktail of proteins and enzymes. For example, they 
are known to contain anticoagulins (blood clotting retardants), cytolysins (inducer of 
cell disintegration), haemolysins (red blood cell destruction), haemorrhagins 
(degraders of blood vessel lining) and neurotoxins (nervous system action). There is 
much chemical diversity that exists in a venom cocktail across species and even 
families. With this extreme complexity present is each unique venom it is not 
surprising that more recent research suggests that the therapeutical potential of 
plants/plant extracts used traditionally for the treatment of snakebites is likely due to 
analgesic properties rather than true antedote-type properties [94]. Perhaps this may 
not be entirely the case though, as various classes of naturally occurring constituents 
can act as inhibitors of specific enzymes (e.g., lignans) [120, 121] and while this may 
not cure a snake envenomation entirely it may help to lessen the intensity of the 
event, with certain proteins or enzymes being inactivated. This activity being 
accompanied by analgesic and/or anti-inflammatory properties. 

It is reported that there are more than 1000 medicinal plants used in the 
treatment of snake bites worldwide, most of these are from Asia (71%), the Americas 
(23%) and Africa (4%). The treatments described in the literature as reported as 
being effective at reducing local tissue damage caused by snakebite envenomation 
[136]. There are 150 plant families reported in total and from these there are 9 
families that are most frequently used to treat snake bites. These are Fabaceae, 
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Asteraceae, Apocynaceae, Lamiaceae, Rubiaceae, Euphorbiaceae, Araceae, 
Malvaceae and Acanthaceae. Plants from Euphorbiaceae, Malvaceae and Rubaceae 
are listed above in Table 2, with plants coming from these families that have reported 
use in Australian traditional medicine for treatment of snakebite envenomation. 

It seems likely that the traditional use of Nauclea orientalis (Rubiaceae) is related 
to its analgesic properties. Although the following account gives some insight into an 
alternate purported relief feature: “In the case of accidents with black snakes on the 
Palmer River, the limb is held tightly with the hand, just above the injury, and the 
patient made to eat some raw bark of the Leichardt tree (Sarcocephalus cordatus, 
now called Nauclea orientalis) which soon makes him vomit, and so gives him relief” 
[130]. 

Separately to these families Capparis lasiantha (Capparidaceae) is reported as 
having anti-inflammatory properties (reduction in swelling), and therefore when a 
person was bitten the area would likely become swollen. Application of mashed plant 
(leaves, stems roots) applied externally for snake and insect bites and stings would 
be an appropriate and well accepted addition to the traditional treatment regime. 
Eucalyptus microtheca (Myrtaceae) is suggested to act in a similar manner to 
Capparis lasiantha [94]. 

Tinospora smilacina (Menispermaceae) traditional use is likely also related to its 
analgesic properties. The furanoid diterpene columbin has been more recently 
isolated and again the activity of columbin is associated with the therapeutic effects 
in the treatment of snake envenomation from the spitting cobra and puff adder. It is 
suggested that this is primarily due to analgesic effects, resulting in pain reduction. 
The isolation of isolariciresinal (a lignan), (see Figure 1 for the chemical structures of 
columbin and isolariciresinol) from this plant is also suggested as contributing to the 
plants therapeutic properties, although to a lesser degree than columbin, but in the 
same manner of enzyme inhibitory activity [116] (see also section 2.1).  

 
 

Traditional Use in the Treatment of Pain or as a Laxative and Having 
Recent Reports of Ion-Channel Inhibitory Activity 

 
Three plants have been identified in this review that have been used traditionally 

for either pain relief or as a laxative agent, but a recent study by Rogers et al 
identifies them as containing constituents (although not specifically identified) that 
can act as therapeutic modulators of voltage-gated calcium channels (VGCC) [137]. 
The assay was carried out via a fluorescence microplate reader assay in a human 
small-cell lung cancer cell line (NCI-H146). These cells express multiple VGCC 
subtypes, including L-, N- and P-type. Table 3 lists the identified plants, where 
extracts showed therapeutic inhibitory effects on K+-depolarised Ca2+ influx following 
membrane depolarisation of the NCI-H146 cells. The ion-channel inhibitory effects of 
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these extracts suggest a basis for their use in pain relief and also provide therapeutic 
ethnobotanical leads for the treatment of marine (cnidarian) envenomations. 

 
 



 

Table 2. Australian plants/plant extracts with record of traditional use in the treatment of snakebite (envenomation) 
 

Plant Australian 
Traditional use 

Other known information Reported constituents 
(boldened - relating to 
Traditional use) 

Plant part 
(Traditional 
use) 

Refs 

Achyranthes 
aspera 
(Amaranthaceae) 

Snake & scorpion 
bites, dropsy, chills, 
rabies. 

Common names: Chaff flower. 
Description: Spreading annual. 
Habitat & Distribution: Tropical and sub-tropical Australia. 
Medicinal uses: The burned herb ashes together with ginger 
infusion have been used in the treatment of dropsy. The 
seeds have been administered for snake bites and rabies. 
The flowering spikes combined with sugar have been 
administered orally to people bitten by mad dogs (rabies). 

Achyranthine, alkaloids, 
flavonoids, ketosteroids, 
phenolics, triterpenoid 
saponins. 

fl, sd [92, 94, 96, 
122-124] 

Ampelocissus 
acetosa 
(Vitaceae) 

Snakebite. Synonyms: Vitis acetosa. 
Common names: Native grape, mbau-nu. 
Description: Woody climber. 
Habitat & Distribution: Coastal northern QLD and NSW. 
Medicinal uses:Juice used as supposed antidote for 
snakebite (including death adder). 

- wp [94, 125] 

Capparis 
lasiantha 
(Capparidaceae) 

Snake & insect 
bites, stings, 
treatment for 
external swelling, 
cough remedy. 

Common names: Split Jack, nipan, balgarda. 
Description: Soft-haired shrub. 
Habitat & Distribution: Northern tropical Australia, except 
coastal regions.  
Medicinal uses: Water infusion of whole, mashed plant 
(leaves, stems roots) - applied externally for snake and 
insect bites and stings. Flower nectar used as a cough 
remedy. 

Alkaloids, saponins likely. fl, lf, rt, st [94, 114, 
126] 

Cayratia trifolia 
(Vitaceae) 

Snakebite. Synonyms: Vitis trifolia. 
Common names: Native grape, corwora, (Palmer River), 
takking (Staaten River), tampara and lenn (Charlotte Bay), 
pulkun (Butcher’s Hill). 
Description: Soft-haired woody climber. 
Habitat & Distribution: Coastal QLD and NSW. 
Medicinal uses: Juice of whole plant reported as antidote for 
snakebite. 

- wp [94, 125] 



 

Plant Australian 
Traditional use 

Other known information Reported constituents 
(boldened - relating to 
Traditional use) 

Plant part 
(Traditional 
use) 

Refs 

Dodonaea 
lanceolata 
(Sapindaceae) 

Snakebite, pain. Common names: Hopbush, pirrungu (WA) 
Description: Shrub growing ~ 2 m in height 
Habitat & Distribution: Northern WA, NT & QLD-widespread. 
Medicinal uses: Cut up and bruised leaves were boiled and 
applied to body externally. Diluted decoction of the same - 
drink for the same uses. 

- lf [94, 101, 
114] 

Eucalyptus 
microtheca 
(Myrtaceae) 

Snakebite. Common names: Coolibah, flooded box, white gum, jimbul, 
kurleah, molar. 
Description: Small tree ~ 12 m in height. 
Habitat & Distribution: Northern Australia. 
Medicinal uses: Bark (inner) was beaten for use as a 
poultice for snakebites. 

Suggested presence of 
astringent actives present in 
the bark. 

bk [94, 125]  

Euphorbia 
drummondii 
(Euphorbiaceae) 

Snakebite, 
diarrhoea, 
dysentery, fever, 
rheumatism, 
venereal disease. 

Common names: Caustic weed, caustic creeper, milk plant, 
pox plant, creeping caustic, mat spurge, ngama-ngama, 
widdapooloo, piwi, munya-munya, currawinya clover. 
Description: Small multi-branched upright herb. 
 

- wp, ms [92, 94, 96, 
101, 111, 
114,  

Euphorbia 
drummondii 
(Euphorbiaceae) 
(Continued) 

 Habitat & Distribution: Mainly inland areas of Australia, 
widespread. 
Medicinal uses: Infusion of the herb drunk for chronic 
diarrhoea, dysentery, fever, rheumatism. 
A boiling water decoction of herb drunk for gonorrhoea. Milky 
sap applied for venereal disease and sores on genital 
organs.  
Treatment of snakebite not defined. 

  127, 128] 

Haemodorum 
corymbosum 
Haemodoraceae) 

Snakebite. Synonyms: Haemodorum coccineum. 
Common names: On-tho, tandi and anto. 
Description: Shrub ~1.2 m in height with red flowers. 
Habitat & Distribution: Wetlands throughout QLD and coastal 
areas of NT. 
Medicinal uses: Treatment of snakebite. 

Haemocorin and it aglycone 
(red pigments). 

nr [94, 101, 
129] 

 



 

 
 

Table 2. (Continued). 
 

Plant Australian 
Traditional use 

Other known information Reported constituents 
(boldened - relating to 
Traditional use) 

Plant part 
(Traditional 
use) 

Refs 

Nauclea 
orientalis 
(Rubiaceae) 

Snakebite, 
rheumatic pains, 
malarial fever. 

Synonyms: Sarcocephalus coadunatus, Sarcocephalus 
cordatus. 
Common names: Leichhardt tree, canary cheesewood, 
oolpanje, coobiaby, toka, koo-badg-aroo, bul-bocra. 
Description: Large tree. 
Habitat & Distribution: Coastal QLD & NT. 
Medicinal uses: Bark water infusion to treat snake bites, also 
a bark decoction was used externally for rheumatic pains & 
malarial fever. 

Heartwood: triterpenoids and 
noreugenin.  
Stem: phenols, coumarin 
glycosides, anthroquinones, 
lignans. 

bk [94, 96, 104, 
130, 131] 

Oldenlandia 
galioides 
(Rubiaceae) 

Snakebite antidote. Synonyms: Hedyotis galioides. 
Description: Small, slender annual herb. 
Habitat & Distribution: Northern QLD swamps. 
Medicinal uses: Dry plant was steeped in spirits and 
resulting mixture taken internally in repeated doses. 

- wp [94, 96] 

Pratia 
purpurascens 
(Lobeliaceae) 

Snakebite. Synonyms: Lobelia purpurascens. 
Common names: White root. 
Description: Perennial herb. 
Habitat & Distribution: Widespread in Eastern and Southern 
Australia. 
Medicinal uses: Snakebite treatment. 

Alkaloids, lobeline. nr [94, 115, 
132, 133] 

Sida rhombifolia 
(Malvaceae) 
 
 
 
 
 

Snakebite, 
rheumatism, 
diarrhoea, 
indigestion, 
pulmonary 
tuberculosis. 

Synonyms: Sida retusa 
Common names: Common sida, sidratusa, Paddy’s lucerne, 
Queensland hemp, native lucerne, jelly leaf. 
Description: Shrubby, short-lived plant ~0.3-2.0 m in height. 
Habitat & Distribution: Tropical and sub-tropical QLD, NT, 
NSW and SA. 
Medicinal uses: Snakebite treatment, root infusion used in 

Mucilage (chest diseases); 
alkaloids: rtb, aerial parts 
(e.g., quindolinone, 
quindoline); alkanes; 
coumarins: aerial parts (e.g., 
scopoletin, bergenin); fatty 
acids (whole plant); 

lf, rt, bk [94, 96, 101, 
111, 129, 
134] 



 

Plant Australian 
Traditional use 

Other known information Reported constituents 
(boldened - relating to 
Traditional use) 

Plant part 
(Traditional 
use) 

Refs 

 the treatment of pulmonary consumption and rheumatism, a 
decoction of leaf-tips and separately a root decoction has 
been used for treating diarrhoea. 

flavonoids: aerial parts (e.g., 
kaempferol); terpenoids: 
whole plants (e.g., 
stigmasterol, sitostenone). 

Tinospora 
smilacina 
(Menisper-
maceae) 

Snake bite, marine 
stings, pain relief 

Common names: Snakevine, yuwara, waramburr, 
urndarnda, wilgar, oondundo. 
Description: Woody creeping vine twisting around trees. 
Habitat & Distribution: Northern regions.  
Medicinal uses: Cut up stems are boiled and the strained 
stems wrapped around afflicted area for pain relief. Boiled 
liquid is used to bath aching parts. Mashed stems are used 
as a ligature for people spiked by stone fish to ease the pain. 
Used in treatment of snake bite. 
Reported traditional use related activity: Anti-inflammatory 
activity reported for ethanol stem/bark extract. Columbin 
suggested as the ‘active’ in the treatment of snake 
envenomation, plus two columbinstereoisomers with lesser 
activity. Isolariciresinol is also suggested as an active, 
although to a lesser degree than columbin. 

Alkaloids (bk,rt,s). 
Triterpenes, triterpene-fatty 
acid esters, free fatty acids, 
steroids (lf,s). 
Specific examples: 
isolariciresinol, 
dihydrosyringenin, 
isolariciresinol, columbin, plus 
two columbin-stereoisomers. 

s [94, 114, 
115, 116, 
117, 135] 

Trichodesma 
zeylanicum var. 
zeylanicum 
(Boraginaceae) 

Snakebites, sores, 
diuretic. 

Synonyms: Pollichia zeylanica. 
Common names: Camel bush, pigurga, padjapadja, 
kumbalin, pardan. 
Description: Coarse, hairy herb ~ 1 m in height. 
Habitat & Distribution: Widely distributed across arid regions 
of QLD, NT, WA & NSW. 
Medicinal uses: Boiled plant rubbed onto sores, used in 
treatment of snakebites. 

Supinine (alkaloids). wp [94, 111, 
114, 123] 

Abbreviations: bk, bark; fl, flowers, lf, leaves; ms, milky sap; nr, not reported; rt, root; s, stem; sd, seeds; wp, whole plant. 
 
 
 



 

 
 
 
 

Table 3. Australian plants/plant extracts with reported traditional use for treatment of pain  
or as a laxative with recent ion-channel activity 

 
Plant Australian 

Traditional Use 
Other known information Reported 

constituents 
 

Plant part 
(traditional 
use) 

Refs 

Asteromyrtus 
symphyocarpa (F. 
Muell.) (Myrtaceae) 

Pain, aches, 
headache. 

Common names: Liniment tree. 
Description: Tree with orange flowers. 
Habitat & Distribution: Northern QLD. 
Medicinal uses: Used in the treatment of pain, including aches and headache. 
Reported calcium ion-channel activity: Dichloromethane leaf extract. 

- lf [94, 
102, 
137] 

Eremophila 
bignoniiflora 
(Benth.) F. Muell 
(Myoporaceae) 

Laxative. Common names: River angee, creek wilga, emu bush, gooramurra. 
Description: Small erect tree. 
Habitat & Distribution: Along creeks inland QLD, NSW, SA & NT. 
Medicinal uses: Fruit decoction used by Aborigines as a laxative. 
Reported calcium ion-channel activity: Dichloromethane leaf extract. 

Essential oils. fr, lf [94, 96, 
137, 
138, 
139] 

Erythrina vespertilio 
(Benth). Fabaceae 

Pain, sedative. Common names: Bat’s wing coral tree, cork tree, grey corkwood, goomurrie, 
aranyi, kuntan, hielaman tree. 
Description: Deciduous tree ~ 30 m in height. 
Habitat & Distribution: Inland & coastal regions Northern NSW, QLD, NT and 
central Australia. 
Medicinal uses: Aborigines soaked bark in water and applied externally to 
sore eyes or head for pain relief.  
Reported calcium ion-channel activity: Methanolic bark extract. 

- bk [94, 96, 
114, 
137, 
140] 

Abbreviations: bk, bark; fl, flowers; fr, fruit; lf, leaves. 
 
 
 
 



 

Table 4. Australian plants/plant extracts with record of traditional use as analgesics (pain) 
 

Plant Australian 
Traditional use 

Other known information Reported constituents 
(boldened - relating to 
Traditional use) 

Plant part 
(Traditional 
use) 

Refs 

Acacia ancistrocarpa 
(Mimosaceae) 

Pain, headache, 
swelling. 

Description: Small shrub. 
Habitat & Distribution: Deserts of WA and central 
Australia. 
Medicinal uses: Twigs and young leaves were 
heated in the fire, then rubbed on the body for pain 
and swelling treatment. Infusions were prepared for 
headache treatment. 

- lf, tw [94, 114, 
141] 

Acacia trachycarpa 
(Mimosaceae) 

Pain, headache, 
swelling. 

Description: Small shrub. 
Habitat & Distribution: Deserts of WA and central 
Australia. 
Medicinal uses: Twigs and young leaves were 
heated in the fire, then rubbed on the body for pain 
and swelling treatment. Infusions were prepared for 
headache treatment. 

- lf, tw [94, 114, 
141] 

Alphitonia excelsa 
(Fenzl) Benth. 
(Rhamnaceae) 

Pain, headache, 
sore eyes, 
toothache, upset 
stomach. 

Common names: Red ash, leather jacket, Cooper’s 
wood, humbug, murr-rung, non-groyinandie, 
culgera-culgera, mee-a-mee, an-na. 
Description: Tall tree with grey bark. 
Habitat & Distribution: Widespread in and near 
rainforests in NSW, QLD & NT. 
Medicinal uses: Bark, root & wood infusion was 
rubbed onto the body as a liniment for body pains. 
Bark & wood decoction was used as a gargle for 
toothache, or drunk as a tonic. Young leaf tips were 
chewed for an upset stomach. Leaves were applied 
to sore eyes. Warm water leaf infusion was used for 
bathing the head in headache treatment. 

Triterpenoid saponins (leaves), 
tannins (bark), alphitonin 
(wood). Actives not known. 

bk, lf, rt, wd [94, 99, 
101, 102, 
104, 130, 
142, 143] 

 
 



 

 
Table 4. (Continued). 

 
Plant Australian 

Traditional use 
Other known information Reported constituents 

(boldened - relating to 
Traditional use) 

Plant part 
(Traditional 
use) 

Refs 

Alstonia scholaris 
(Apocynaceae) 

Pain, dysentery, 
fever, anthelmintic. 

Synonyms: Alstonia cuneata, Echitesscholaris. 
Common names: Milky pine, white cheesewood, 
whitewood, dita bark, birrba, koorool. 
Description: Tall tree up to ~30 m in height. 
Habitat & Distribution: Lowland rainforests of 
Northern coastal QLD. 
Medicinal uses: Used for treatment of abdominal 
pains, dysentery (bark tincture) & fever (not malaria) 
by Australian Aborigines. Milky sap has been used 
to treat neuralgia and toothache. 

Alkaloids (in bk, rt and sap): (-)-
scholarine, (+)-iochneridine, 
ditamine, echitamine 
(antitussive and anti-
inflammatory activity), 
echitamidine. Non-alkaloidal 
constituents:(e.g., echiretine, 
echiteine, echitine, echicerine). 
Phenolic hydrocarbons, 
steroids, flavonoids,  
triterpene acids (lf). 

bk, ms [94, 96, 
144-149] 

Asteromyrtus 
symphyocarpa (F. 
Muell.) (Myrtaceae) 

Pain, aches, 
headache. 

Common names: Liniment tree. 
Description: Tree with orange flowers. 
Habitat & Distribution: Northern QLD. 
Medicinal uses: Used in the treatment of pain 
(including aches and headache). 
Other activity: DCM leaf extract is reported to cause 
dose-dependent therapeutic inhibition of Ca2+ in 
voltage-gated calcium channels (human carcinoma 
cell line). 

Essential oils: (lf) (e.g., �-
pinene, 1,8-cineole). 

lf [94, 102, 
137, 150] 

Barringtonia calyptrata 
(Lecythidaceae, 
sometimes separated 
as Barringtoniaceae) 

Pains (chest) and 
fever. 

Description: Tree with large leaves. 
Habitat & Distribution: Coastal Northern NSW. 
Medicinal uses: Decoction of leaves drunk by 
Aborigines for chest pains and fever. 

Saponins. lf [94, 104] 

Brucea javanica 
(Simaroubaceae) 

Pain, dysentery, 
malaria. 

Synonyms: Brucea sumatrana, Brucea amarissima 
Description: Shrub with hairy branches. 
Habitat & Distribution: Coastal NT. 
Medicinal uses: Northern QLD Aborigines used 

Anti-leucenicquassinoids, 
pregnanes, sterols (sd). 
Bruceins (bk). Upwards of 150 
constituents reported in sd & 

bk, rt, sd [94, 104, 
125, 143, 
151, 152] 



 

Plant Australian 
Traditional use 

Other known information Reported constituents 
(boldened - relating to 
Traditional use) 

Plant part 
(Traditional 
use) 

Refs 

roots and leaves in preparations as an analgesic. 
Seeds (bitter) are reported as used in Java to cure 
dysentery and in China to treat Malaria. 

ap. 

Canavalia rosea 
(Fabaceae) 

Pain, rheumatism, 
aches, broken 
bones. 

Synonyms: Canavalia obtusifolia, Canavalia 
maritima. 
Common names: Wild Jack Bean, McKenzie bean, 
windi, yugam. 
Description: Coarse thick vine. 
Habitat & Distribution: Coastal central and Northern 
NSW, QLD, NT and Northern WA. 
Medicinal uses: Aborigines rubbed infusion of 
mashed roots into body for pain, rheumatism, aches, 
broken bones. 

Alkaloids. rt [94, 114, 
132, 141] 

Cassytha glabella 
(Cassythaceae) 

Pain. Common names: Dodder Laurel, Devil’s twine. 
Description: Parasitic twiner. 
Habitat & Distribution: Coastal Victoria (VIC), NSW 
& QLD 
Medicinal uses: Decoction in water was used for 
soaking the area in pain. Water infusion of the whole 
plant was drunk to treat elevated temperature. 

Alkaloids (possibly 
cassythicine), phenols. 

wp [94, 104, 
130] 

Clerodendrum 
floribundum 
(Verbenaceae) 

Pains & aches. Common names: Lolly bush, thurkoo. 
Description: Small tree. 
Habitat & Distribution: Widespread across Northern 
Australia. 
Medicinal uses: Wood decoction used by Aborigines 
for aches and pains. 

- wd [94, 153] 

Crotolaria cunninghamii 
(Fabaceae) 

Pain (including 
headache & 
earache). 

Synonyms: Crotalaria sturtii. 
Common names: Parrot pea, rattlepod, green bird 
flower, murlun, piban, kunan, bilbun, galdjal, 
taliwanti, taliyintiri. 
Description: Small shrub ~ 1 m in height. 
Habitat & Distribution: Tropical Northern Australia. 

Alkaloids. bk, lf [94, 114, 
141] 
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Plant Australian 

Traditional use 
Other known information Reported constituents 

(boldened - relating to 
Traditional use) 

Plant part 
(Traditional 
use) 

Refs 

  Medicinal uses: Aborigines used a decoction of 
leaves to pour over the head for headaches. Bark 
boiled in water until turned green was used 
externally to treat swelling of body and legs. 

   

Cymbopogon ambiguus 
A. Camus. (Poaceae) 

Pain (including 
headache) chest 
infections, muscle 
cramps, sores. 

Description: Aromatic perennial grass. 
Habitat & Distribution: Rocky hillsides throughout 
NT. 
Medicinal uses: Leaf infusions and decoctions have 
been used traditionally to treat, chest infections, 
muscle cramps, sores, headaches and associated 
complaints. 
Reported traditional use related activity: Eugenol 
exhibited anti-inflammatory and pain relief activity. 

Phenylpropenoids: eugenol, 
eugenol methylether, elemicin 
& trans-isoelemicin (lf). 

lf [94, 99, 
154, 155] 

Cymbopogon citratus 
(DC.) stapf (Gramineae) 

Pain (including 
aches, headache). 

Common names: lemon grass. 
Description: Tall grass. 
Habitat & Distribution: Widely distributed in tropical 
Australia, along with many other countries. 
Medicinal uses: Used in treatment of pain (usually 
headache), muscle cramps, chest infections. 

Alkaloids, flavonoids, eugenol, 
thymol, terpenes (e.g., 
geraniol). 

wp [102, 156, 
157] 

Dendrobium teretifolium 
(Orchidaceae) 

Pain & severe 
headache. 

Common names: Pencil orchid. 
Description: Epiphytic creeping herb. 
Habitat & Distribution: Mainly coastal on trees in 
QLD & NSW.  
Medicinal uses: Bruised leaves have been prepared 
for pains and severe headache treatment. 

- lf [94, 110] 

Dodonaea lanceolata 
(Sapindaceae) 

Pain, snakebite. Common names: Hopbush, pirrungu (WA). 
Description: Shrub growing ~ 2 m in height. 
Habitat & Distribution: Northern WA, NT & QLD-

- lf [94, 101, 
114] 
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  Medicinal uses: Aborigines used a decoction of 
leaves to pour over the head for headaches. Bark 
boiled in water until turned green was used 
externally to treat swelling of body and legs. 

   

widespread. 
Medicinal uses: Cut up and bruised leaves were 
boiled and applied to body externally. Diluted 
decoction of the same -drunk for the same uses. 

Dodonaea viscosa 
(Sapindaceae) 

Painkiller (including 
toothache), 
stonefish and 
stingray treatment 

Synonyms (name): Dodonaea dioica, Dodonaea 
angustifolia.  
Common names: ‘Sticky hopbush’, ‘giant hopbush’, 
hopbush’, ‘watchupga’, ‘kirni’, ‘tecan’.  
Habitat & Distribution: often in valleys, common to 
eastern, south and western Australia. 
Medicinal use: Aborigines chewed leaves and juice 
for marine stings/envenomation.  
Boiled root or root juice also used for relief of 
toothache. 

Active constituents not known. 
Reported to contain diterpenoid 
acid, flavonoids (e.g., 
pinocembrin), flavones (e.g., 
santin, kaempferol 3-O-Me 
ether, kaempferol 7-O-Me 
ether, quercetin 3'-O-Me ether, 
quercetin), flavonols, tannins. 

lf, rt [94, 101, 
105-108] 
 

Ehretia saligna 
(Boraginaceae) 
 

Pains & aches. Common names: False cedar, contra. 
Description: Small tree.  
Habitat & Distribution: Coastal. Northern QLD & 
Islands of Gulf of Carpentaria. 
Medicinal uses: Decoction from wood drunk for 
pains & aches. 

- wd [94, 101] 

Eremophila freelingii F. 
Muell. (Myoporaceae) 

Pain, ‘sick head’. Common names: Limestone fuchsia, rutta. 
Description: Shrub up to ~ 2 m in height. 
Habitat & Distribution: Inland QLD & central 
Australia. 
Medicinal uses: Sometimes inserted into the nasal 
septum or placed on head. 

Essential oil (sesquiterpenoid 
lactones, e.g., eremolactone, 
freelingyine). 

lf, fl [94, 102, 
142, 156, 
158] 

Euodia vitaflora 
(Rutaceae) 

Pain. Synonyms: Evodia vitaflora 
Common names: Toothache tree. 

bk resin (coumarins). bk, lf and 
br: alkaloids. 

bk [94, 101, 
132, 153] 
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  Description: Tree up to ~ 30 m in height. 
Habitat & Distribution: Coastal Northern NSW & 
QLD- including tablelands. 
Medicinal uses: Bark decoction was rubbed into the 
body for pain. Resinous exudate of the bark was 
placed in tooth cavities for pain relief. 

   

Excoecaria agallocha 
(Euphorbiaceae) 

Pain, marine stings 
(envenomation – 
particularly from 
spines of certain 
fish), leprosy. 

Synonyms: Excaecaria.  
Common names: ‘Milky mangrove’, ‘river poison 
tree’, ‘blind you eyes’, ‘balavolakarping’. 
Description: Small tree. Habitat & Distribution: Tidal 
streams and rivers, throughout majority of Australia. 
Medicinal uses: Poisonous juice used to treat 
marine stings (non-specific) and ulcerous diseases, 
including leprosy. Aborigines used a heated infusion 
of mashed bark for rubbing on the body for pain and 
sickness. The latex is a violent purgative. 

Tannins (bk). 
Proteolyticlatex (containing 
diterpene esters). 
Diterpenoids, flavonoids, 
phenolic acids, sterols, tannins, 
and triterpenoids. 

bk, bkj [92, 94, 
96, 104, 
109-112] 
 

Excoecaria parvifolia 
(Euphorbiaceae) 

Pain. Synonyms: Excaecaria parvifolia. 
Common names: Guttapercha tree, jil-leer. 
Description: Small tree. 
Habitat & Distribution: Coastal and hinterland areas 
of Gulf of Carpentaria and westwards in NT. 
Medicinal uses: Bark mashed to form a heated 
infusion that was rubbed into the area of pain. 

- bk [94, 130] 

Geijera parvoflora 
(Rutaceae) 

Pain, toothache. Synonyms: Geijera pendula. 
Common names: Wilga, dogbush, sheep bush, 
gingerah. 
Description: Small tree ~ 6-9 m in height. 
Habitat & Distribution: Inland areas, all states 

Alkaloids (lf): Flindersine, (8-
(methoxyl) flindersine & N-
(acetoxymethyl) flindersine 
(PGE2 inhibitory activity).  
Additional alkaloids: 

lf [93, 94, 
142, 143, 
159, 160] 
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  Description: Tree up to ~ 30 m in height. 
Habitat & Distribution: Coastal Northern NSW & 
QLD- including tablelands. 
Medicinal uses: Bark decoction was rubbed into the 
body for pain. Resinous exudate of the bark was 
placed in tooth cavities for pain relief. 

   

eastern Australia, except Tasmania (TAS). 
Medicinal uses: Leaf infusion drunk as well as 
applied as lotion to treat pain. Chewed leaves were 
inserted into cavities to treat toothache.  
Reported traditional use related activity: Flindersine, 
8-methoxyl flindersine & N-acetoxymethyl 
flindersinereported as having PGE2 inhibitory 
activity. 

haplaphine.  
Coumarins: (R)-6-O-(4-
geranyloxy-2- hydroxy) 
cinnamoylmarmin, geiparvarin, 
dehydrogeijerin, 6-
(methoxyl)geiparvarin, 6’-
dehydromarmin, marmin, 7-
geranyloxycoumarin. 

Geijera parvoflora 
(Rutaceae) 
(continued.)   

  Flavonoid: 3,5,8,4’-
tatrahydroxy-6,7-
dimethoxyflavone 
Essential oils (lf). 

  

Isotoma petraea 
(Lobeliaceae) 
 

Pain, stimulant. Common names: Rock isotome, wild tobacco, 
minekalpa, tundi-wari, pulbawari. 
Description: Small perennial herb. 
Habitat & Distribution: Dry interior of Australia on 
rock crevices, caves. 
Medicinal uses: Dried powdered plant was mixed 
with equal parts of Mulga tree ash (Acacia aneura), 
then used for pain relief. Suggestion is that the ash 
helped release the alkaloids from the plant material. 
Plant was chewed for its narcotic and stimulants 
effects. 

Alkaloids (wp): nicotine, 
including possibly lobeline. 

wp [94, 97, 
104, 114, 
132, 141] 

Litsea glutinosa 
(Lauraceae) 
 

Pain, aches, eye 
infections. 

Synonyms: Litsea chinensis, Tetranthera laurifolia. 
Description: Small tree with grey hairy branches. 
Habitat & Distribution: Rainforests of Northern QLD 

Alkaloids (bk,lf): 
anthraquinones, cardiac 
glycosides, flavonoids, 

bk, lf [94, 101, 
104, 132, 
161] 
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  Description: Tree up to ~ 30 m in height. 
Habitat & Distribution: Coastal Northern NSW & 
QLD- including tablelands. 
Medicinal uses: Bark decoction was rubbed into the 
body for pain. Resinous exudate of the bark was 
placed in tooth cavities for pain relief. 

   

and NT. 
Medicinal uses: Leaf and bark decoctions were 
applied externally for pain and aches.  
Chewed leaves were also applied to skin infections.  
Juice from crushed leaves were applied to infected 
eyes. 

glycosides, phenols, saponins, 
steroids, tannins, terpenoids, 
volatile compounds, amino 
acids & carbohydrates. 

Musa banksia 
(Musaceae) 
 

Pain (stings). Common names: Native banana, morgogaba, boo-
gar-oo. 
Description: Tree herb ~5-7 m in height. 
Habitat & Distribution: Northern QLD rainforests. 
Medicinal uses: Tree sap was used to treat the sting 
from the stinging tree. 

- ms [94, 104] 

Pittosporum 
phillyraeoides 
(Pittosporaceae) 

Pain, cramps, 
eczema. 

Common names: Butterbush, weeping pittosporum, 
native willow, poison berry tree, cattle bush, 
meemeei. 
Description: Slender small tree. 
Habitat & Distribution: Arid regions mainland 
Australia. 
Medicinal uses: Aborigines drank infusions of seeds, 
fruit pulp, leaves or wood to relive pain and cramps. 
Decoction of fruits was drunk and applied for 
treatment of eczema and pruritus. 

Triterpenoids (ft,lf): 
pittosapogenin (R1-barrigenol) 
and phillyrigenin. 

fr, lf, sd, wd [94, 96, 
97, 129, 
162, 163] 
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Santalum obtusifolium 
(Santalaceae) 
 

Pain, aches. Description: Shrub ~ 2 m in height. 
Habitat & Distribution: Coastal NSW. 
Medicinal uses: Wood decoction was drunk for 
constipation, aches and pain. 

Proline (lf), hydroxyproline & 
glutamic acid. 

lf, wd [94, 101, 
143] 

Securinega 
malanthesoides 
(Euphorbiaceae) 

Pain, chicken pox, 
sores, leprosy. 

Synonyms: Securinega obovate, Securinega virosa, 
Phyllanthus baccatus, Phyllanthus reticulatus, 
Flueggia macrocarpa, Flueggia virosa. 
Common names: White raisin, guwal, anbamar. 
Description: Large shrub ~1-2 m in height.  

Alkaloids (ap). lf, ap [94, 114, 
164] 

Securinega 
malanthesoides 
(Euphorbiaceae) 
(continued) 

 Habitat & Distribution: Northern WA & NT near 
rivers. 
Medicinal uses: Water leaf infusion was drunk for 
internal pain or severe sickness. The infusion was 
also applied externally for chicken pox, open sores & 
leprosy. 

   

Tinospora smilacina 
(Menispermaceae) 

Snake bite, marine 
stings, pain relief. 

Common names: Snakevine, yuwara, waramburr, 
urndarnda, wilgar, oondundo. 
Description: Woody creeping vine twisting around 
trees. 
Habitat & Distribution: Northern regions of Australia.  
Medicinal uses: Cut up stems are boiled and the 
strained stems wrapped around afflicted area for 
pain relief. Boiled liquid is used to bath aching parts. 
Mashed stems were used as a ligature for stone fish 
spike envenomation. Used in treatment of snake 
bite. 

Alkaloids (bk). s [94, 114, 
115, 116-
118] 

Xylomelum scottianum 
(Proteaceae) 
 

Pain. Synonyms: Xylomelumsalicinum. 
Description: Small tree. 
Habitat & Distribution: Coastal Northern QLD. 
Medicinal uses: Leaf infusion was drunk for internal 

Silicic acid (wd). wd [94, 104, 
129] 
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pain. 
Abbreviations: ap, aerial parts; bk, bark; bkj, bark juice; fl, flowers; lf, leaves; ms, milky sap; rt, root; sd, seeds; tw, twigs; wd, wood; wp, whole plant. 
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Rogers et al. [137] report that the dichloromethane (DCM) leaf extract of A. 
symphyocarpa, the DCM leaf extract of E. bignoniflora and the methanolic bark 
extract of E. vespertilio caused dose-dependent inhibition of K+-depolarised Ca2+ 
influx in NCI-H146 cells with IC50 = 234, 548 and 209 µg/mL, respectively. The 
results indicate that these three extracts show considerable promise as inhibitors of 
Ca2+ ion channels and therefore have potential for therapeutically inhibiting Ca2+ ion-
channel activity associated with cnidarian envenomation. 

 
 

Analgesic (Pain) Activity 
 
It has been suggested that Australian Aborigines were originally (prior to the 

arrival of European settlers) reasonably healthy people, requiring little in the way of 
medications. Toothache would however have been relatively common, especially for 
the elderly after a life-long diet of fibrous and tough foods and perhaps headaches 
were also common. More significantly, their living in the open in a harsh environment 
with open exposure to an extensive array of poisonous if not deadly animals (for 
example: cnidaria-box jellyfish, marbled cone snail, blue-ringed octopus, stonefish, 
sea and land snakes, spiders) makes it is easy to understand their collection of 
plants for the treatment of pain and inflammation. 

Table 4 lists plants reported that have clear indication of use in the treatment of 
pain and therefore offer some reasonable connection for their use in the treatment of 
cnidarian envenomation. Thirty plants were identified as relevant to this collection, 
with only two of these (Cymbopogon ambiguous and Geijera parvoflora) having 
constituents more recently identified that add validation to the traditional use. 
Infusions and decoctions of Cymbopogon ambiguous have been used traditionally to 
treat for example headaches, pains and associated complaints [154]. Eugenol was 
recently identified as an active constituent (and elemicin to a lesser extent) (Figure 2) 
in the whole plant DCM extract where it exhibited activity slightly better activity than 
aspirin as an anti-inflammatory and pain relief agent in a human platelet serotonin 
release assay [102]. Eugenol displayed potent inhibitory activity with an IC50 = 46.6 
µM and elemicin IC50 = 1729 µM in comparison to aspirin with an IC50 = 46.1 µM. 
These results add evidence to the efficacy of C. ambiguous as a traditional treatment 
of headache pain and inflammation and potential in the treatment of cnidarian 
envenomations. 

The Australian Aborigines used crushed leaves from Geijera parviflora for 
internal and external pain relief, including toothache [94, 142]. Recent work published 
by Banburry et al., in 2015 [159] identified flindersine, N-(acetoxymethyl) flindersine 
and to a lesser extent 8-(methoxyl)flindersine (Figure 3) in Geijera parviflora and 
demonstrated their ability to act as inhibitors of prostaglandin E2 (PGE2) in a 3T3 
Swiss Albino mouse embryonic fibroblast cell assay. The constituents inhibited PGE2 
release with IC50 = 5.0 µM, 122.7 µM and 4.9 µM, respectively, therefore showing 
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anti-inflammatory activity. PGE2 is an important mediator of inflammation and pain 
and therefore this work provides support for the ethnobotanical use of this plant for 
pain relief by the Australian Aborigines and additionally its potential in the treatment 
of cnidarian envenomation. 

 
 

Figure 2. Eugenol and Elemicin (isolated from Cymbopogon ambiguous) with reported anti-
inflammatory and pain relief activity (Elemicin to a lesser degree) consistent with Aspirin in a 
human platelet assay [155].  

 

Figure 3. Analgesic compounds with reported PGE2 inhibitory activity [159]. 

 
PLANTS WITH ANTI-VENOM PROPERTIES FROM ITALY  

AND THE MEDITERRANEAN REGION 
 

Ethnobotanical Reports on Anti-Venom Plants 
 
In the Mediterranean basin, traditional knowledge about plants endowed with 

properties against cnidarian stings is scarce, possibly due to infrequent outbreaks of 
jellyfish and other pelagic cnidarians in the past. However, recent anomalous jellyfish 
swarms, combined with increased recreational seaside bathing, have created a 
public health problem in need of remedies. Owing to the almost total absence of a 
background for natural remedies against cnidarian stings in this region, the interest 
has been focused on plants used in general for animal envenomation. 

Several plants are traditionally used all over the world against damage induced 
by a broad range of animal venoms, such as scorpion stings and snake bites. A 
database of medicinal plants with anti-venom properties has been developed [165] 
displaying information such as family, species, isolated compounds, activity, inhibited 
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animal venoms, related scientific publications, and amino acid sequences of active 
principles from venomous animals (http://gbi.fmrp.usp.br/plantantivenom).  

In particular, the popular use of medicinal plants against snakebites is spread 
worldwide, because snake envenoming is a serious public health problem in many 
countries, mainly in tropical and subtropical regions of Asia, Africa, Latin America 
and Oceania [166]. 

In a recent review on medicinal plants used to treat local tissue damage induced 
by snake venoms, Félix-Silva et al. [167] reported that the plant families with most 
vegetal species showing positive results in antiophidic tests are Fabaceae, 
Euphorbiaceae, Apocynaceae, Lamiaceae, Asteraceae, Malvaceae, Melastomaceae, 
and Sapindaceae. Considering the countries where these plants are used against 
snakebites, it is evident that very few data are referred to European countries, 
exclusively regarding Spain and Serbia. 

Other ethnobotanical data concern the use of medicinal plants for treatment of 
insect and arachnid bites. Despite the fact that the bulk of information relates to 
countries in tropical areas, ethnobotanical data are also available on European 
countries. For example, according to Gonzales and Vallejo [168] traditional Spanish 
knowledge has retained a large number of plant-based remedies for scorpion stings, 
for which the use of 29 vascular plants belonging to 19 different botanical families 
has been reported. Only three of these remedies are for internal use and concern 
preparations based on olive oil, wine decoction of Rumex (Polygonaceae) leaves, 
and raw Scorzonera (Asteraceae) leaves. Another interesting use is the inhalation of 
smoke liberated by the burning of aromatic plants, such as pine, elderberry, and 
rosemary. The plants cited in this review contain flavonoids and saponins with anti-
inflammatory activity, but also phenols with analgesic activity. The topical use of 
garlic (Allium sativum) bulb topically applied to reduce pain and counteract the 
venom is one of the most frequently reported remedies in ethnobotanical studies. 
This plant has well-known immunomodulatory and anti-inflammatory properties, due 
to the inhibitory effect on nitric oxide (NO) production by lipopolysaccharide (LPS)-
activated macrophages [169]. 

Regarding anti-venom plants traditionally used in Italy, in his comprehensive 
review on the ethnobotanical literature, Guarrera [170] reported the use of several 
species in different Italian regions: different Sempervivum species are used against 
insect bites in the Friuli-Venezia Giulia, Marche, and Abruzzo regions; Urtica dioica is 
used in Puglia to treat swellings caused by snake or lizard bites; Calamintha nepeta 
(Lamiaceae) is used in Sicily and Foeniculum vulgare (Apiaceae) in Lazio against the 
bites of poisonous animals; Allium sativum (Alliaceae) is employed in Veneto and 
Piedmont to prevent viper bites; Echium vulgare is used in Western Alps and 
Abruzzo against insect and reptile bites; Lavandula latifolia (Lamiaceae) is used in 
the Marche as anti-venom against viper bites; Plantago major and P. lanceolata 
(Plantaginaceae) in Tuscany; Cytisus scoparia in Abruzzo, Spartium junceum in the 
Marche and Abruzzo; Gentiana lutea in Valle d’Aosta; Polygonum bistorta in the 



Bruno Burlando, Laura Cornara, I. Darren Grice et al. 36 

Alps; Rosa canina in Lazio. More recent studies concerning Italian ethnobotany only 
rarely reports uses of anti-venom plants, mainly against insect bites, as shown in 
Table 5. 



 

Table 5. Examples of anti-venom plants reported in scientific articles published after 2006,  
concerning different Italian regions 

 
Family Species Parts and use Region Refs 
Alliaceae Allium cepa L. Fresh or boiled bulb on insect bites. Ligurian Alps [171] 
 Allium cepa L. Raw bulbs rubbed on insect bites. Campania [172] 
 Allium sativum L. Bulb rubbed on bee stings, wasp bites. Liguria [173] 
Apiaceae Anthriscus cerefolium (L.) Hoffm. Topical remedy to relieve pain caused by wasp 

and hornet bites. 
Campania [174] 

 Petroselinum Hill sp. pl. Crushed leaves used as a remedy for insect bites. Abruzzo, Lazio, and Molise National 
Park 

[175] 

Asteraceae Arnica montana L. Inflorescence decoction used as medication for 
insect bites. 

Ligurian Alps [171] 

 Reichardia picroides (L.) Roth Latex rubbed on insect bites to relieve pain. Liguria [173] 
 Sonchus oleraceus L. Latex for Insect bites (horseflies, etc.) of livestock 

(horses, cows) or bites of other animals. 
Molise (Central Italy) [176] 

 Sonchus oleraceus L. Fresh leaves and leaf latex rubbed on insect bite 
to relieve pain. 

Liguria [173] 

Caprifoliaceae Sambucus nigra L. Flower infusion used for wasp, hornet, and bee 
stings. 

Campania [174] 

Crassulaceae Sempervivum L. sp. pl. Fresh leaves applied to insect bites. Abruzzo, Lazio, and Molise National 
Park 

[175] 

Euphorbiaceae Euphorbia paralias L. Latex used as anesthetic by fishermen stung by 
weever fish. 

Central and Southern Italy [177] 

Lamiaceae Ocimum basilicum L. Raw leaves rubbed on insect bites. Campania [172] 
Oleaceae Fraxinus ornus L Bark sap applied to viper bites. Ligurian Alps [171] 
 Olea europaea L. Warm olive oil to relieve pain caused by wasp and 

hornet bites. 
Campania [174] 

Papaveraceae Chelidonium majus L. Latex for insect stings. Molise (Central Italy) [176] 
Plantaginaceae Plantago lanceolata L. Raw leaves topically applied on insect bites. Campania [172] 
 Plantago lanceolata L. Crushed leaves sandwiched between two cloths 

and applied on insect or animal bites, relieved 
pain. 

Campania [174] 

 Plantago lanceolata L. and P. major 
L. 

Leaves rubbed on bee stings. Liguria [173] 

Table 5. (Continued). 
 

Family Species Parts and use Region Refs 
Polygonaceae Rumex sp. pl. Leaves crushed in a mortar used against insect 

bites. 
Liguria [173] 



 

Ranunculaceae Helleborus foetidus L. The sap obtained by grinding the plant ingested 
against viper bites. 

Ligurian Alps [171] 

Rosaceae Rubus ulmifolius Schott Raw leaves topically applied on insect bites. Campania [172] 
Scrophulariaceae Verbascum thapsus L Leaves applied to insect and viper bites. Ligurian Alps [171] 
Solanaceae Solanum lycopersicon L. Raw fruit topically applied on insect bites. Campania [172] 
Urticaceae Parietaria judaica L. Leaf and stem juice applied to insect bites. Liguria [173] 

 
 



Potential Usefulness of Plant Extracts to Counteract Cnidarian Venoms 39 

PLANTS WITH ANTI-VENOM PROPERTIES FROM MEXICO  
 
Mexico has the fourth largest floristic richness in the world, with around 30,000 

species native to the country [178]. When the Spanish colonizers arrived into Mexico 
(1519), they realized that the original civilizations such as aztecs and mayans 
employed a great variety of endemic plants and their extracts for medicinal purposes. 
In the ancient Mexico, the first known botanical garden specialized on the study and 
culture of medicinal plants and was founded by the Tlatoani* Nezahualcoyotl, Lord of 
Texcoco (1402-1470). This tradition was also adopted and extolled by the aztec 
emperors Motecuhzoma I (who reigned between years 1440-1469) and 
Motecuhzoma II (the last aztec emperor, between 1502-1520). The conquerors 
scripts state that Motecuhzoma´s I botanical garden was as big as six miles 
circumference filled with ornamental, aromatic and medicinal plants [179]. These 
botanical gardens provided apothecaries and doctors with fresh and dried herbs for 
sale at aztec markets and it is believed that more than a 1,000 species were known 
and used by the aztecs as therapeutics [180]. The arrival of the Spanish brought 
several unknown diseases to the “New World” including smallpox which it is 
estimated killed 8 million people. Together, the combination of warfare and disease 
reduced the native population and most of the ancestral knowledge was lost [181]. 

Most of the plants used in Mexican traditional medicine are wild with only a few 
species being cultivated [182]. The WHO has recognized the importance of 
traditional medicine in countries with millenary original cultures such as China, India 
and Mexico where wide population sectors, mainly those with low income, still use it. 
Approximately 50% of the total plant species recognized for Mexico are used in 
human treatments and in associated everyday wellbeing [183]. Nevertheless, the 
chemical and pharmacological research on these plants has been scarce. 

The traditional medicine inherited from prehispanic civilizations is still common 
and remains valid for all the ethnic groups in Mexico. Medicinal plants are the main 
therapeutic resource for more than 40% of the Mexican population due to the poor 
availability of medical attention and the high cost of pharmaceuticals [184]. The 
knowledge about therapeutic plants and their uses is millenary and represents an 
ancestral cultural heritage that must be conserved. Many of these plants have 
common names resembling the pharmacological attribution of being antivenoms, for 
example, the plant Acuitzehuaríracua, a purepechan name that means “enemy of 
venoms” or Xcan-lol, a yucatecan mayan for “flower of the snake” [185]. There is no 
record of medicinal plants used by aztecs, mayans or any other Mexican pre-
Columbian culture against cnidarian envenomation. Even so, in this section, a brief 
revision of the most common Mexican plants with reported activity against 
envenomation by other venomous animals is presented with the aim to propose 
alternative treatments for cnidarian stings. 
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Aristolochia is one of the most ubiquitous genus used as an antivenom or poison 
antidote throughout Latin America e.g., A. trilobata, A. elegans, A. grandifolia, A. 
arborescens, A. grandiflora, A. maxima, A. odoratissima, A. petandra, A. barbata, A. 
theriaca, A. ringens [186]. A. elegans is one of several plants used against scorpion 
envenoming, a problem that represents approximately 200,000 stings in Mexico 
annually. Interestingly though it is believed that there is an underestimated reporting 
of ~70%, meaning that there could exist up to 1 million stings/year. Moreover, eight 
species of Centrurioides genus are potentially lethal to people: C. noxius, C. elegans, 
infamatus infamatus, suffusus suffusus, C. limpidus limpidus, C. limpidus tecomanus, 
C, sculpturatus and C. palidiceps. A common constituent of Aristolochia plants is 
arotolochic acid, which is a phospholipase inhibitor and its application might interrupt 
the cascade of inflammatory processes that these enzymes induce [187]. The 
hexane extract of A. elegans has shown an inhibition of the contraction produced by 
C. limpidus venom in isolated guinea pig ileum. This effect is hypothesized to be 
produced by the compounds borneol and bornyl acetate contained in the plant [188]. 
Besides these two components, Vila et al. [188] identified more than 50 essential oils 
from leaves, root and stem from A. elegans, most of them still not characterized on 
venoms. These compounds, besides its alkaloids and many others, represent a 
potential source of therapeutic agents against cnidarian envenomation. 

Plants of genus Asclepias, are some of the most used as therapeutic agents 
across Mexico. Their active components, tannins, alkaloids, flavonoids and cardiac 
glicosides among others, confer them a variety of medicinal properties including 
respiratory illness treatment, purgative, emetic, vermifugue, antitumoral and 
cardiotonic activity; but it is their analgesic and dermatological action which makes 
them interesting for their potential use against cnidarian envenoming. Particularly, A. 
curassavica is used for skin pimples, warts, bruises, skin infections, hemorroihds and 
even scabies [184]. According to an ethnopharmacoligical study, three informants 
suffering with inflammation, skin rash and pus used this plant´s latex to cure 
themselves. When administered topically, the latex produced a mild irritant sensation 
and suppuration followed by an anti-inflammatory effect until the disappereance of 
the tissular damage [189]. The latex is enriched with proteolytic enzymes, ß-D-
fucosidase, phosphatase, Asclepain cI y cII, and tannins, which might be implicated 
in skin healing and anti-inflammatory effect [190]. 

Plant proteases have shown a great potential in medicinal and biotechnological 
applications, particularly those from plant´s latex [191]. The best known are papain 
from Carica papaya, and bromelain from Ananas comosus. Their properties and 
potential for cnidarian envenomation are described below in this chapter. 
Nevertheless, another protease, mexicain, described as more potent and bearing 
higher stability than papain, has been isolated from Jacaratia mexicana (formerly 
Pileus mexicanus), commonly known as “cuaguayote”, a plant that also belongs to 
family Caricaceae and is endemic to Mexico. The latex obtained from its fruits and 
leaves has great biological activity, similar to that of papaya fruit. In 1942, Castañeda 
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and collaborators isolated a proteolytic enzyme called “mexicain” that showed a 
slightly superior activity than that of papain [192]. Later, it was revealed that mexicain 
is a mixture of five proteases with similar molecular masses and similar isoelectric 
points [193]. The most abundant of these proteases is mexicain-IV (MX-4).  
 



 

Table 6. Plants used against ophidic envenomation in Mexican traditional medicine 
 

Plant Common name (spanish or other 
mexican language) 

Other traditional 
use 

Reported 
constituents 

Part used Refs 

Acacia cornigera 
(Fabaceae) 

Cornezuelo  oral herpes, antiinflammatory Leucoanthocyanidins, 
proanthocyanidins, flavonoids, 
steroids, terpenoids and alkaloids 

lf [203] 

Acacia pennatula 
(Fabaceae) 

Tepame antiinflammatory, analgesic Phenols, flavonoids wp [204] 

Acosmium panamense 
(Fabaceae) 

Bálsamo amarillo antidiabetes Flavonoids, polyphenols, caffeic 
acid 

bk [205] 

Aristolochia elegans 
(Aristolochiaceae) 

Hierba del indio, guaco Scorpion stings Aristolochic acid rt [206] 

Aristolochia trilobata 
(Aristolochiaceae) 

Guaco poisoning, stomachache, asthma, 
inflammation 

Monoterpenes rt [207] 

Asclepias  
curasssavica 
(Apocynaceae)  

Hierba del sapo, Rompemuelas, flor 
de la culebra 

analgesic, antiinflammatory, 
antimicrobial 

Asclepine, curassavicine, calactine, 
calatropine, alkaloids, tannins 

wp, latex [184] 

Bidens pilosa* 
(Asteraceae) 

Chipaca, cadillo inflammation, digestive disorders, 
wounds, lung problems 

Flavonoids, terpenoids, 
phenylpropanoids, porphyrins 

wp  [208] 

Bixa orellana 
(Bixaceae) 

Achiote, axiote Scorpion, spider, insect stings, 
antiinflammatory 

Bixin, norbixin, lutein, crocetin, 
ishwarane, terpenoids 

sd [209] 

Bouvardia ternifolia 
(Rubiaceae) 

Trompetilla Scorpion sting, antiinflammatory, 
antitumoral 

Bouvardin, deoxybouvardin rt [210, 211]  

Brongniartia 
podalyrioides, B. 
intermedia, B. glabrata 
(Fabaceae) 

Hierba de la víbora (viper´s weed) Antivenom, lice, mites, fleas and 
fish poison 

Edunol, cabanegrins bk, lf, rt [212] 

Bursera simaruba 
(Burseraceae) 

Jiote, palo mulato antiinflammatory, eczema, insect 
bites 

sterols lf, bk [213] 

Cissampelos pareira* 
(Menisparmaceae) 

 antiinflammatory, antimicrobial, 
antitumoral 

Alkaloids, quercitol, sterols rt [214, 215] 

Croton draco 
(Euphorbiaceae) 

Llorasangre, sangre de dragón herpes, diarrhea, flu Flavonoids, tannins lt, bk [216] 

Dorstenia contrajerva 
(Moraceae) 

Contrayerba, cresta de gallo, hierba 
del sapo 

Scorpion, spider stings Furanocoumarin, bergapten, 
bergaptol, catechin, epicatechin 

wp  [217] 

 
 
 
 



 

Table 6. (Continued). 
 

Plant Common name (spanish or other 
mexican language) 

Other traditional 
use 

Reported 
constituents 

Part used Refs 

Eclipta prostrata* 
(Asteraceae) 

 antivenom Steroids, triterpenes, flavonoids, 
polyacetylenes, coumestons 

wp  [218, 219] 

Erythrina americana  
(Fabaceae) 

Colorín, zumpantle, árbol de la 
víbora 

antiinflammatory, antimicrobial Spirocyclic-isoquinoline alkaloids, 
isoflavonoids, lectins 

wp  [220] 

Heliconia curtispatha 
(Heliconiaceae) 

Ave del paraíso antivenom Alcaloids, steroids, flavonoids, 
saponins, tannins 

wp [221, 222] 

Iostephane heterophylla 
(Asteraceae) 

Hierba de oso, Acuitzehuaríracua 
(purepecha), chipaoacyztic (nahuatl) 

Scorpion sting, skin problems, 
gastrointestinal disorders, 

Diterpenic acids, phenolic 
sesquiterpenes, glycosides, 

rt [195] 

Jacaratia Mexicana 
(caricaceae) 

Bonete Inflammation, antitumoral Mexicain ft [193] 

Loeselia mexicana 
(polemoniaceae) 

Espinosilla Skin diseases, dandruff, hair loss, 
anxiolytic, antifungal, 
antidiarrheal 

Loseline, tannins, saponins, 
pentacyclic triterpenoid, 
daphnoretin, umbelliferone, 
scopoletin 

ap [223] 

Lygodium venustum 
(Lygodiaceae) 

Culebrina, hierba de la víbora Scorpion sting  wp [195] 

Manilkara zapota 
(Sapotaceae) 

Chicozapote Antimicrobial, diarrhea, 
antioxidant 

Flavonoids, phenols, tannins bk, lf [195, 224] 

Sicydium tamnifolium 
(cucurbitaceae) 

Hierba del cáncer antitumoral Flavonoids, alkaloids rt [195] 

Simondsia californica 
(Simmonsiaceae) 

Jojoba  Simmondsin wp [225] 

Persea americana 
(Lauraceae) 

Aguacate (avocado) antivenom Flavonoids, tannins Sd,ft [226] 

Piper amalago 
(Piperaceae) 

Gorgoncillo Antiviperine   [195] 

Prosopis juliflora** 
(Fabaceae) 

Mesquite Scorpion stings, Asthma, 
dermatological conditions, 
gastrointestinal disorders, 
antitumoral 

Piperidine alkaloids, 
galactomannans, flavonoids, 
saponins, phenols, tannins 

wp [227] 

Randia monantha, 
Randia aculeata 
(Rubiaceae) 

Crucetillo, palo de cotorra, 
zotacaballo 

Used against envenomation by 
snakes, scorpions, bees, wasps, 
spiders and toads in humans and 
animals 

Chlorogenic acid, vanillic acid, 
caffeic acid, flavonoids, polyphenols 

ft,lf,lt [195, 201, 
202] 

Salvia misella 
(Labiatae) 

Hierba del cáncer Wounds, edema Diterpenes, flavonoids lf,bk [195, 228] 

Solanum ferrugineum  Berenjena hembra Skin disease Flavonoids, phenolic compounds wp [195, 229] 



 

Plant Common name (spanish or other 
mexican language) 

Other traditional 
use 

Reported 
constituents 

Part used Refs 

(Solanaceae) 
Solanum verbascifolium  
(Solanaceae) 

Berenjena macho Skin disease, edema Flavonoids, phenolic compounds, 
vitamins A and C, alkaloids 

wp [195, 230] 

Abbreviations: ap, aerial parts; bk, bark; fl, flowers; lt, latex; lf, leaves; rt, root; sd, seeds; wp, whole plant. 
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The complete amino acid sequence has been determined and established it’s identity 
pertains to the papain family. It exhibits broader substrate specificity than papain and 
shows higher pH and thermal stability, which makes this enzyme a very interesting 
compound for future cnidarian envenoming research. 

Snake bites from the genus Bothrops and Crotalus (the most dangerous and may 
even be lethal) are common in several Mexican regions [194]. Several studies in 
Mexico and Central and South American countries have shown that traditional herbal 
antidotes can be effective at counteracting some of the effects produced by snake 
bites such as edema, mionecrosis, and coagulation [195] and several reviews on 
central and southamerican plants are available [196-198]. As mentioned above in 
this section, almost all the evidence of the specific names and uses of antivenom 
plants was lost during the Spanish invasion and the ulterior colonization, but thanks 
to the oral tradition some knowledge endured. Table 6 describes some of the most 
popular plants used in traditional Mexican medicine for the treatment of ophidic 
envenomation.  

Probably, among the dozens of plants used as antivenoms in Mexican traditional 
medicine, none is as wellknown and vastly used as “crucetillo”. These trees belong to 
genus Randia and Mexico boasts 40 species distinguished mainly by R. monantha 
and R. aculeata. The fruit is extensively used in the warm regions of Mexico, 
particularly in the state of Veracruz where envenomations by the lethal snake 
Bothrops asper are common. The remedy is prepared by chopping the fruit and 
macerating it in sherry liquor or rum for several days. It is then used for several 
ailments such as epilepsy, anxiety, diabetes, kidney and liver pain, and as an 
antidote for stings and envenomations by vipers, rattlesnakes, scorpions, spiders, 
wasps, and poisonous toads in both humans and animals [199]. This beverage has 
shown to be innocuous and does not represent a risk to the consumers [200]. A 
study with a preparation of crucetillo with sherry wine showed a decrease in mice 
mortality from 37.5% to 12.5% when crucetillo extract was administered before either 
Bothrops asper and Crotalus simus venoms [201]. R. aculeata a preparation also 
partially inhibits necrosis in skeletal and myocardial muscles, protects against 
damage and has analgesic effects at the visceral level [202]. The fruit is rich in 
antioxidants, fatty acids, sterols, saponins, terpenes, phenolic compounds, 
flavonoids, and tannins.  

 
 

MEXICAN PLANTS WITH ION CHANNEL ACTIVITY 
 
Although the complete pathogenesis of cnidarian envenomation, including the 

cardiotoxic effects has not been completely understood, it includes certain symptoms 
generated by the action of toxins acting on selected voltage gated ion channels or 
several other membrane receptors [231, 232]. Mexican traditional medicine includes 
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several plants used against pain, epilepsy, gastrointestinal disorders and even 
menthal illnesses, all of which could be triggered and modulated by the action on ion 
channels and membrane receptors of cells.  

Baccharis heterophyla (Asteraceae), Chenopodium murale (Chenopodiaceae), 
(Loeselia mexicana (Polemoniaceae), Desmodium grahami (Leguminosae), Solanum 
rostratum (Solanaceae), and Dyssodia pinnata (Asteraceae) are used in traditional 
medicine for gastrointestinal disorders. A study on isolated rat ileum showed that the 
chloroform-methanol extracts from all of them elicited concentration-dependent 
spontaneous contractions [233]. Later on, electrophysiological tests reported that the 
extracts from B. heterophylla, and D. grahami induced Ca2+-dependent chloride 
membrane currents in Xenopus oocytes probably generated by the release of Ca2+ 
from intracellular reservoirs [234], nevertheless, the chemical constituent responsible 
for the activity remains unknown.  

Galphimia glauca also known as “arnica roja” is a Mexican bush traditionally 
used to relief bruises and anxiety [235]. Several tests have demonstrated its sedative 
and anticolvulsant activity and these studies led to the isolation of the active 
compound galphimine B, a nor-secotriterpene responsible for the sedative activity. 
This compound selectively inhibits the activity of dopaminergic cells in ventral 
tegmental area of rats [236]. Later studies on the methanolic extracts of this plant 
suggest the participation of ion channels or even the GABAA receptor on the 
axiolytic-like effects by the plant [237]. The methanolic extract of Heteropterys 
brachiata, a plant used also for nervous disorders, showed antidepressant, anxiolytic 
and anticonvulsive properties in albino mice [238]. The main chemical components of 
the extract were chlorogenic acid and chlorogenic acid methyl ester. Moreover, the 
extract was considered to be potentially safe due to the low toxicity when orally 
administrated.  

 
 

PRESENT KNOWLEDGE ABOUT PLANT EXTRACTS USED  
AGAINST CNIDARIAN VENOMS 

 
Even though the research on anti-venom properties of plant extracts is well 

developed against many venoms from terrestrial animals, unfortunately, knowledge 
about botanical remedies for cnidarian venoms is still poor and only few articles have 
been published in this field of research. 

The most quoted plant for the treatment of jellyfish stings is Ipomoea pes-caprae 
(Convolvulaceae), one of the most widely abundant and bank plants along tropical 
seashores in both hemispheres [239]. Ipomoea pes-caprae was studied some 
decades ago for its properties in antagonizing histamine, which is known to be 
released after cnidarians stinging, and jellyfish venoms from Catostylus sp.; these 
first results were obtained starting from the traditional use against jellyfish stings by 
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Thai fishermen [240], by whom it is widely used, reporting success in the prevention 
and treatment of jellyfish stings. Subsequently, more than twenty years later, 
Pongprayoon et al. [100] showed that the extract from Ipomoea pes-caprae inhibits 
the proteolytic action of venom from some different jellyfish species, with IC50 values 
ranging from 0.3 to 0.8 mgL/mg venom, and even more the haemolytic action. 
Recent studies have validated this popular use, confirming that the I. pes-caprae 
hydroethanolic extract of leaf and stem is able to relieve nociception and 
inflammation caused by the cnidarian venom-skin contact. Ipomoea pes-caprae were 
shown to reduce the hypersensitivity induced by P. physalis venom in mice, to lessen 
the experimentally induced paw- and ear-oedema, and to interfere with leukocyte 
migration induced by histamine [241]. It has been also suggested that the extract 
constituents alleviate venom effects by interfering with such receptors as TRPV1, 
bradykinin receptor B2, and protease-activated receptors (PARs) that are cleaved by 
cnidaran venom trypsin [241]. 

Regarding plants from the Mediterranean region used against jellyfish stings, 
information is generally very limited, despite jellyfish blooms have caused along 
Mediterranean coasts a great deal of disturbance and healthy problems such as 
erythematous and urticarial lesions, and in serious cases dermal necrosis or 
systemic reactions, including muscle cramps, vomiting, nausea, diarrhea, diapho-
resis, and cardiorespiratory failure. 

In fact, no European native plants have been reported as remedies against 
cnidarian stings or venoms. However, tropical or African plants with these properties 
are also present as naturalized species in the Mediterranean basin. Carpobrotus 
edulis and C. dimidiatus are South African plants, commonly present on 
Mediterranean coasts, whose leaf sap is known to soothe jellyfish stings [242]. C. 
edulis extracts have also been patented as anti-itching remedy against skin 
inoculation of irritative substances like animal venoms [243]. 

The juice of lemon (Citrus limon (L.) Osbeck), a cultivated tree occurring also in 
Mediterranean countries, used as an emulsion with palm oil, was observed to be 
effective to decrease pain, production of blisters, and lymphadenopathy induced by 
tropical box jellyfish venom [244].  

As for the active principles responsible for anti-venom effects, a comprehensive 
review on the management of jellyfish stings [245] has reported different substances, 
among which only three are plant-derived compounds, namely bromelain, papain, 
and opiates.  

Bromelain from Ananas comosus and papain from Carica papaya resulted active 
experimentally against nematocyst venom from Physalia physalis [246]. Bromelain 
was actually reported to increase nematocyst discharge in Physalia physalis (so, this 
could be a negative effect to stung people), even though it was observed to be 
associated to reduced pain [247]. Increase of nematocyst discharge was observed 
also in the cubozoan Chiropsalmus quadrumanus [248], and the scyphozoan 
Chrysaora quinquecirrha (bromelain at 10%) [246], after treatment with bromelain. 
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For the treatment of Physalia stings, Arnold [249] observed scarce activity 
(reduction of pain) of papain. Burnett et al. [246] showed blocking of venom 
discharge in Chrysaora quinquecirrha, associated with pain relief, after treatment 
with papain. Papain resulted also able to induce pain relief after stings by Carybdea 
alata [250]; the results about its use were summarized by Ward et al. [251]. 

Opiates i.v. caused pain relief after treatment with venom from Chironex fleckeri, 
Chiropsalmus quadrumanus, and Physalia physalis [252, 253]; high dosages of 
opiates were required to relief pain in Irukandji syndrome patients [254]. 

Two of these compounds (bromelain and papain) have been tested in vitro in a 
recent study on the modulatory activities of plant extracts on jellyfish (Pelagia 
noctiluca, Phyllorhiza punctata, Cassiopea andromeda) cytotoxicity. Data have 
shown species-specific and contrasting effects of the plant extracts, suggesting that 
those containing protease activities, namely A. comosus and C. papaya, are more 
effective in lowering the cytotoxicity of jellyfish venom toxic peptides such as 
phospholipases [5]. 

 
 

CONCLUSION 
 
Many human populations have been using since ancient times different plants as 

remedies for disease in traditional medicine and ethnomedicine [255]. At present, 
emerging genomic technologies, already utilized for crop plants, are thought to be 
applicable to traditional medicinal plants, with their possible exploitation to develop 
pharmaceutical preparations [256]. In this connection, the utilization of plant extracts 
are well known useful tools in toxicology and their application can be of interest also 
to fight the toxicity of cnidarians venoms. In fact, many plant extracts reviewed in this 
chapter have interesting ion channel inhibitory properties, a factor which makes them 
potentially useful to fight the neurotoxic activity of many cnidarian venoms. 

Finally, another interesting and important connection between the study of active 
compounds from cnidarians and plants is their implication in sequencing technology 
which recently has greatly increased the availability of genomes from many different 
organisms. These new techniques can be exploited for a twofold purpose: i) 
achieving new molecular tools for improving the knowkedge of sub-cellular 
processes; ii) studying the functions of proteins and genes whose role is at present 
unknown [257]. In this field of research an essential role is played by fluorescent 
protein technology, which started to be considered carefully after the molecular 
cloning of green fluorescent protein (GFP) [258], extracted from jellyfish Aequorea 
victoria [259], able to emit green fluorescence light after excitation with UV or blue 
light [260]. This phenomenon occurs when GFP is fused to another normally invisible 
protein, which after fusion can be then easily tracked and localized [261]. Thanks to 
this new technology, the expression of GFP in plant cells has been studied, with 
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remarkable repercussions on plant molecular biology research [262-264]; therefore, 
fluorescent protein technology is thought to be useful in the understanding of plant 
cell development and functioning [257]. 

In conclusion, even though they are quite separate from evolutionary and 
scientific point of views, the link between plant and cnidarians research would be 
welcome in order to contribute to progress in different fields of knowledge. 
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