
 

 

20 © Copyright 2024 MSI Publishers. All right reserved. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 MSI Journal 
  of Medicine and Medical Research  

(MSIJMMR) 

Frequency:- Monthly Published by MSI Publishers 

ISSN:- 3049-1401 (Online) 

Journal Link:- https://msipublishers.com/msijmmr/  

Volume:- 2, Issue:- 2 (February-2025) 

 

 Article History 

Received on :- 20-02-2025 

Accepted on :- 26-02-2025 

Published on :-28-02-2025 

 

Investigate the Morphology, Biology, Ecology, and Composition 

of Venom and the Species Synanceia Verrucosa, Bloch, and 

Schneider, 1801 and Synanceia spp. (Actinopterygii: 

Scorpaeniformes: Synanceiidae). 

By 

Marco Vinícios de Oliveira Santana1, Carlos Henrique Marchiori1*, Klebert de Paula 

Malheiros1, Èrico Meirelles de Melo1 

Researchers of Instituto Marco Santana, Goiânia, Goiás, Brazil1 

 

    Total Page:- 20-29      DOI: 10.5281/zenodo.14948497 

 
 

https://msipublishers.com/msijmmr/
https://zenodo.org/records/14948497


 

 

21 © Copyright 2024 MSI Publishers. All right reserved. 

 

 

 

 

 

1.0. Introduction 

The stonefish Synanceia verrucosa, Bloch, and 

Schneider, 1801 and Synanceia spp. (Actinopterygii: 

Scorpaeniformes: Synanceiidae). is the most venomous 

fish in the sea and one of the most dangerous in the 

world. Genetic analysis of 113 morphological characters 

and more than five thousand molecules in 63 species 

could rewrite the family tree of the creatures, indicating 

that those that possess the mechanism are closely 

related (Hoese et al., 2006; Campos, 2024; Costa, 2025). 

A sedentary species, it spends most of its time still on 

the bottom of rivers, among rocks, hence its popular 

name. Both juveniles and adults have dorsal and anal 

fins and pelvic spines with venomous glands. The sting 

of this fish is excruciating, so it should be handled with 

care (Figure 1) (Campos, 2024; Costa, 2025). 

 
Figure 1: Synanceia verrucosa Bloch and Schneider, 

1801 (Actinopterygii: Scorpaeniformes: Synanceiidae) 

Source: 

https://bie.ala.org.au/species/https://biodiversity.org.a

u/afd/taxa/816054f7-2f47-456c-9464-387126e94e7a 

1.1. Morphology and Skin 

The skin of the stonefish is greenish or reddish-brown, 

scaleless, and often covered in filamentous algae. Its 

texture is irregular, due to the numerous warty 

protrusions it presents. This particularity gives the fish a 

rocky appearance, which allows it to camouflage itself 

among the rocks and reefs. As for color, it can be from 

brownish gray to reddish brown or greenish. These tones 

make it easier for the fish to integrate into the rocky 

environment (Green Savers, 2024). 

Regarding the 'swivel knives' in the eyes, the study, 

which took 15 years to complete, showed that a large 

number of ligaments are involved in their implantation, 

culminating in bone and muscle modifications in the 

fish. The outer bone has a small peg, a kind of 

protuberance, and forms a ring around the fish's eye. 

The underlying bone called the maxilla, is part of the 

upper jaw, which in most vertebrates forms part of the 

animal's dental load [Universidade do Kansas, William 

Leo Smith, ao Daily Mail] (Robins et al., 1991; Hoese et 

al., 2006). 

It has a large head with seven spines on the operculum; 

has a large mouth with a protruding jaw; a spiny dorsal 

fin is slightly concave and the last soft dorsal ray is 

connected by a membrane with the caudal peduncle. Its 

coloration may vary according to its life stage and 

environment, ranging from pale yellow to dark brown, 

with dark brown, gray, or black spots on its body. These 

markings sometimes form wide irregular stripes (Figures 

2-3)  (FAO-FIES, 2013; Ziegman and Alewood, 2015). 

 
Figure 2:  Representative venomous fishes. Venomous 

spines on fish are colored red. (A) Chimaera and serrated 

dorsal spine; (B) Stingray and serrated caudal spine; (C) 

Catfish and serrated pectoral spine; (D) Fang blenny and 

canine tooth with venom gland; (E) Toadfish and 

opercular spine with venom gland; (F) Weeverfish; (G) 

Gurnard Perch; (H) Stonefish and dorsal spine with 

venom gland  

 Source: Doi: https://doi.org/10.3390/toxins7051497 
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Figure 3: Synanceia verrucosa (Bloch & Schneider, 1801) 

Sources:  Pavel Zuber and https://www.biolib.cz/en/image/id205864/ 

1.2. Reproduction and life cycle 

Stonefish have an interesting life cycle that involves 

changing sex and releasing fertilized eggs into the water. 

Initially, stonefish are protandrous hermaphrodites, 

meaning they are born as males and later become 

females. This sex change occurs when the fish reaches a 

certain size and age (One Planet, 2021; Giovani, 2024). 

After sex change, female stonefish can produce large 

quantities of eggs. These eggs are fertilized by sperm 

released by male stonefish during reproduction. The 

eggs are then released into the water, where they hatch 

and develop into larvae. Stonefish larvae are pelagic, 

living in the water column until they develop into 

juveniles and settle on coral reefs or rocky coastal areas. 

Its life expectancy is around 8 to 12 years, a 

considerable number if we compare it with other fish of 

its size (One Planet, 2021; Campos, 2024; Costa, 2025). 

1.3. Ecology 

Breeding Season: Stonefish reproduction may be 

related to seasonal changes in water temperature, which 

affect food availability and environmental conditions. 

Most species do not have a specific breeding season and 

can spawn throughout the year, depending on 

conditions (Robins et al., 1991; One Planet, 2021). 

Spawning Site: Stonefish usually spawn in coral reef 

areas or rocky substrates. These areas protect eggs and 

larvae. They may seek protected places, such as crevices 

and cavities between corals and rocks, to release their 

eggs  (Hoese et al., 2006, FAO-FIES, 2013). 

Geographic Distribution: Indo-Pacific Region: Stonefish 

are found primarily in the Indo-Pacific. Its distribution 

includes areas such as the Red Sea, Indian Ocean, and 

Western Pacific, including regions around the Great 

Barrier Reef, Philippines, Indonesia, and even parts of 

the Central Pacific Ocean (UOL Internacional, 2025). 

Environment Type: Coral reefs: The preferred habitat of 

the stonefish is coral reefs. These environments offer a 

complex structure that provides camouflage and shelter 

for the fish. Reefs are rich in small prey, such as 

invertebrates and smaller fish, which make up the 

stonefish's diet (Campos, 2024; Costa, 2025). 

Rocky areas: In addition to coral reefs, stonefish also 

inhabit rocky areas and irregular substrates. These 

areas provide places to hide and camouflage themselves, 

increasing the effectiveness of their ambush technique 

for capturing prey  (Costa, 2025; UOL Internacional, 

2025). 

Shallow Waters: Stonefish are generally found in 

shallow waters, usually at depths ranging from 1 to 30 

meters. Shallow waters are ideal for camouflage and for 

hunting prey that frequents these areas (One Planet, 

2021; UOL Internacional, 2025). 

Water Temperature: Stonefish prefer warm waters, 

typical of tropical and subtropical regions. The ideal 

water temperature ranges from 24°C to 28°C, which is 

common in the coral reefs where stonefish reside 

(Campos, 2024; Giovani, 2024). 

Water Quality: Prefers clean, well-oxygenated water 

(Giovani, 2024). 

The water quality: In coral reefs it is generally high, 

with good circulation and oxygenation, which favors the 

health and survival of stonefish (One Planet, 2021).   

Territoriality: This can be territorial and usually stays 

in a specific area of reef or rocky substrate. Defends its 

territory from other stonefish and uses the habitat 

structure (One Planet, 2021; UOL Internacional, 2025). 

Aboriginal ritual: The stonefish inspired an ancient 

dance ritual among Australian aborigines, 

demonstrating the intense pain and dangers associated 

with its venomous stings. In this ritual, the dance 

symbolizes the agony and mortality caused by the fish's 

venom, conveying a powerful message about the dangers 

and respect due to this marine creature. (One Planet, 

2021; UOL Internacional, 2025). 

https://www.biolib.cz/en/image/id205864/
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Stonefish are venomous animals: The toxin or mixture 

of several toxins of strict animal origin is produced by 

glands capable of altering the metabolism of another 

animal when inoculated through a natural apparatus of 

the animal such as spines and teeth, the toxin is 

injected into the victim's body through intact skin (Lima, 

2025). 

1.3. Biology 

With their textured skin and colors that blend in with 

their surroundings, they are often mistaken for natural 

elements. This camouflage ability makes it difficult to 

detect until it is too late. Stonefish can survive out of 

water for up to 24 hours, as long as they remain moist. 

The stonefish stands out as one of the most lethal and 

camouflaged creatures in the oceans (FAO-FIES, 2013; 

Campos, 2024; Giovani, 2024; UOL Internacional, 2025). 

The species, known for its range of defensive techniques, 

has also been identified as a group of 'super 

camouflaged' creatures, which often mimic leaves 

floating in the water.  There are around 90 different 

species of stonefish, all of which have specific physical 

adaptations to blend in with their surroundings. Despite 

its lethargic appearance, the stonefish is capable of 

moving quickly to capture its prey, using its wide mouth 

and sharp teeth. Stonefish usually remain still, waiting 

for their prey, without moving, which allows their 

approaching prey to be sucked into their large mouth, 

which makes a quick lunge and then swallows them. An 

accident with this fish can be fatal for children and the 

elderly (Figures 4-5) (Robins et al., 1991; Hoese et al., 

2006; FAO-FIES, 2013). 

 
Figure 4: The stonefish has a spine on its back that is 

attached to a venom sac, and these stiff spines are 

strong and sharp enough even to pierce a rubber slipper. 

Since this well-camouflaged fish blends with its 

surroundings and rests on the bottom without moving, 

someone could easily step on it. 

Source:  

https://www.sundaytimes.lk/231112/news/do-not-

panic-but-be-aware-of-stonefish-when-walking-in-

shallow-sea-538179.html 

 
Figure 5: An X-ray of a Whiskered Profit, a kind of 

stonefish  

Sources: Leo Smith/ KU and 

https://edition.cnn.com/2018/04/12/health/stonefish-

switchblade-lachrymal-saber-trnd/index.html 

Despite their slow and static appearance, stonefish are 

agile predators when they strike. They hide near the 

seabed, patiently waiting for unsuspecting prey. They 

can capture their victims quickly. One of the 

distinguishing features of the stonefish is its venomous 

dorsal spines. These spines, located along their back, 

contain a highly toxic venom that is released when the 

fish is disturbed or stepped on. Each spine is a defensive 

weapon, and even small touches can have serious 

consequences (Figure 6-8) (Hoese et al., 2006; Campos, 

2024; Costa, 2025; UOL Internacional, 2025). 

 
Figure 6: They are dangerous fish. Difficult to see, they 

can, when stepped on, inject quantities of venom 

through grooves in their dorsal fin spine. Wounds 

produced by these fish are intensely painful and 

sometimes fatal 

Source: https://www.britannica.com/animal/stonefish-

Synanceiidae-family 

https://www.sundaytimes.lk/231112/news/do-not-panic-but-be-aware-of-stonefish-when-walking-in-shallow-sea-538179.html
https://www.sundaytimes.lk/231112/news/do-not-panic-but-be-aware-of-stonefish-when-walking-in-shallow-sea-538179.html
https://www.sundaytimes.lk/231112/news/do-not-panic-but-be-aware-of-stonefish-when-walking-in-shallow-sea-538179.html
https://edition.cnn.com/2018/04/12/health/stonefish-switchblade-lachrymal-saber-trnd/index.html
https://edition.cnn.com/2018/04/12/health/stonefish-switchblade-lachrymal-saber-trnd/index.html
https://www.britannica.com/animal/stonefish-Synanceiidae-family
https://www.britannica.com/animal/stonefish-Synanceiidae-family
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Figure 7: Camouflage in the sand and possible 

introduction of the thorn into the foot 

Source: https://www.britannica.com/animal/stonefish-

Synanceiidae-family 

 
Figure 8:  Burns presented on a person's foot 

Source: https://www.britannica.com/animal/stonefish-

Synanceiidae-family 

1.4. Species found in Brazil: 

In  Santa Catarina, there are five species of stonefish, 

from the same family as the lionfish: Pontinus corallinus 

Miranda Ribeiro, 1903, red-faced stonefish Scorpaena 

brasiliensis Cuvier, 1829, colored stonefish 

Scorpaenodes caribbaeus Sauvage, 1878, Smooth-faced 

stonefish Scorpaena isthmensis, and purple-axillae 

stonefish Scorpaena plumieri Bloch, 1789 (UOL 

Internacional, 2025). 

1.1. Objective 

The objective of this paper is to investigate the 

morphology, biology, ecology, and composition of venom 

of the species Synanceia verrucosa, Bloch, and 

Schneider, 1801 (Actinopterygii: Scorpaeniformes: 

Synanceiidae) and Synanceia spp. 

2.0. METHODS 

The collection of information will be performed through 

access to the full texts of the studies selected for review. 

Relevant information will be extracted, such as study 

objectives, methodology used, population studied, 

interventions performed, outcome measures, and 

authors' conclusions. Data will be analyzed using a 

thematic approach, which consists of identifying and 

categorizing the main emerging themes in the reviewed 

literature. In other words, this approach involves 

identifying recurring patterns or topics within the texts 

studied. After identifying these themes, they will be 

organized and discussed concerning existing research 

and relevant theories. 

3.0. Selected Studies 

3.1. Composition of Venom, Skin, Mimicry and 

Biotechnology 

The skin of these animals produces a viscous liquid that 

allows the fish to adhere to the corals. These fish are 

venomous and can pose a danger to humans, and they 

must be handled with care. The venom is located along 

the spines on the dorsal, pelvic, and anal fins. The 

venom contains verrucotoxina, glicoproteína, 

hialuronidase, arginina, proteinase e fosfodiesterase, 

neurotoxins, cytotoxins, and potent hemotoxins. 

Envenomation results in intense and immediate pain, 

with swellings that radiate to the groin or armpit, which 

can last for several hours (Figure 9) (Antoni et al., 2020; 

Kunto and Motomura, 2020; Saggiomo et al., 2024; 

Costa, 2025; Stonefish, 2025; UOL Internacional, 2025).  

 
Figure 9: This poison (white excretion from the skin) is 

an ichthyocrinotoxin, a protein and gelatinous 

substance produced in the skin of some fish. As a 

defensive toxin, one of the components of this toxin, 

pardaxin, can inhibit sodium- and potassium-dependent 

ATPase enzymes which can result in an influx of sodium 

ions across the gill membranes of predatory fish and 

impair respiration. 

Source: Doi: 

https://doi.org/10.1016/j.toxicon.2023.107329 

Marine organisms possess a diverse range of unique 

substances, many with broad potential for applications 

in medicine, industry, and other sectors. The stonefish 

Synanceia spp. contains two distinct substances, a 

venom, and an ichthyocrinotoxin. In addition to the 

venom associated with the spines, stonefish also 

produce a toxic white substance in their skin 

ichthyocrinotoxin that appears to have multiple 

functions, from defense against predators to population 

control of epibiotic organisms with algae, protozoa, and 

barnacles growing on the skin (Darlene and  Phee-

https://www.britannica.com/animal/stonefish-Synanceiidae-family
https://www.britannica.com/animal/stonefish-Synanceiidae-family
https://www.britannica.com/animal/stonefish-Synanceiidae-family
https://www.britannica.com/animal/stonefish-Synanceiidae-family
https://doi.org/10.1016/j.toxicon.2023.107329
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Kheng,  2013; Maillaud et al., 2020;  Saggiomo et al., 

2021;  Lennox-Bulow et al., 2023). 

Pardaxin is a peptide produced by the Red Sea sole and 

the Pacific peacock sole that is used as a shark 

repellent. It causes lysis of mammalian and bacterial 

cells, similar to melittin. Pardaxin is antimicrobial, 

hemolytic, and antitumor (Figures 10-11)(Yifan et al., 

2016; Chen et al., 2021). 

 
Figure 10: Proposed mechanisms of pardaxin in PA-1 

and SKOV3 cells 

Source: Doi: https://doi.org/10.3390/antiox10121883 

 
Figure 11: Pardaxin-reduced carcinogenesis in the 

DMBA-induced hamster buccal pouch model (n= 4-6) 

Tumorigenesis was monitored using DMBA alone or 

DMBA with different doses of pardaxin and 5-FU.DMBA: 

7,12-dimethyl-1,2-benz[a]anthracene. 5-FU: 5-

fluorouracil 

Source: Doi: 10.3390/md14010002 

Through multiple analytical techniques, researchers 

discovered the presence of three novel neurotransmitters 

in stonefish venom, namely gamma-aminobutyric acid 

(GABA), choline, and 0-acetylcholine. Although these 

molecules have previously been found in the venoms of 

other species, such as wasps and spiders, this is the 

first report of a fish venom containing GABA, which is 

capable of modulating cardiovascular function with a 

range of effects, including increasing heart rate and 

reducing blood pressure (Maillaud et al., 2020;  

Saggiomo et al., 2021;  Lennox-Bulow et al., 2023). 

Characterizing the specific venom composition of each of 

these fish species not only allows us to better 

understand the mechanisms of envenomation, which is 

necessary for the development of treatments against the 

effects of the venom but can also help in the exploration 

development of venom-derived compounds in drug 

discovery,” [Silvia Luiza Saggiomo, PhD, who was at the 

Australian Institute of Tropical Health and Medicine 

while conducting this research and is currently at the 

QIMR Berghofer Medical Research Institute] (Figure 12) 

(Green Savers, 2024). 

 
Figure 12: Venoms at human Nicotinic Acetylcholine 

Receptors (nAChRs) and a GABAA receptor (GABAAR) 

showed that the venom could activate neuronal (α7) and 

Adult Muscle-Type (α1β1δε) nAChRs, whereas crude 

venoms of Synanceia verrucosa, Bloch and Schneider, 

1801 (Actinopterygii: Scorpaeniformes: Synanceiidae) 

activated GABAAR (α1β2γ2). Cytotoxicity studies on 

immunologically relevant cells (human PBMCs) indicated 

that the venoms possess cytotoxicity 

Source: Doi:10.1002/2211-5463.13926 

Small molecules found in venoms help understand the 

mechanistic pathways of clinical symptoms to improve 

https://doi.org/10.3390/antiox10121883
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the treatment of sting victims, in addition to discovering 

potential drug leads. There are unproven reports that 

people suffering from arthritis or osteoporosis have had 

improvements in mobility and reduced pain caused by 

the disease after the accident with the fish. Their venom 

is potent enough to cause cardiac arrest and paralyze 

other muscles. The venom also impairs the blood’s 

ability to clot [Scientists from the University of 

Queensland and Ghent University in Belgium] (Figure 

13) (One Planet, 2021; Campos, 2024; Giovani, 2024; 

Costa, 2025; UOL Internacional, 2025).  

 
Figure 13: Fish cytolysins: multifunctional toxins. The various pharmacological activities displayed by multifunctional 

fish cytolysins and what has been determined regarding the mechanisms of action underlying each activity 

Source:  Https://www.researchgate.net/figure/Fish-

cytolysins-multifunctional-toxins-The-various-

pharmacological-activities-displayed_fig1_356909128 

They are also unique among venomous fish in that they 

have well-defined venom glands that sit at the base of 

their thirteen dorsal spines. When someone steps on 

them, this gland is squeezed and ruptures, allowing the 

venom to travel up the spine. The pain of this sting is 

considered by many women to be so excruciatingly 

painful that it has been described as “worse than the 

pain of natural childbirth” [Scientists from the University 

of Queensland and Ghent University in Belgium] (One 

Planet, 2021; Campos, 2024; Giovani, 2024; Costa, 

2025;   UOL Internacional, 2025). 

Furthermore, it can cause cardiac arrest and impair 

blood clotting. At the site of the bite, there is a puncture 

mark, which will probably become necrotic. Not 

surprisingly, the stonefish is known for being the most 

poisonous fish in the world. Testing freeze-dried, freshly 

milked stonefish venom on artificial neurons, the 

researchers found that the freeze-drying process affected 

only the venom’s paralytic properties but had no impact 

on its toxicity to heart cells. The study, published in the 

Journal Toxicology Letters, confirmed that the paralytic 

effects of stonefish venom are neutralized when the 

venom is freeze-dried, that is, frozen under a vacuum 

and turned into a powder (One Planet, 2021; Campos, 

2024; Giovani, 2024; Costa, 2025; UOL Internacional, 

2025). 

Researchers have found that the paralytic effect of 

stonefish venom resembles a milder version of the 

venom of deadly vipers. The effect evolved as a defense 

mechanism against predation [Bryan Fry, University of 

Queensland]. Stonefish are known for their unique 

ability to blend in with diverse marine environments, 

such as coral reefs and rocky areas along coastlines. 

Additionally, their ability to survive out of water for 

extended periods demonstrates exceptional adaptability 

among marine fish. These abilities highlight the 

stonefish’s incredible ability to survive and persist in 

their diverse natural habitats (FAO-FIES, 2013; One 

Planet, 2021; Campos, 2024; Giovani, 2024). 

There is an antidote against stonefish venom that works 

by neutralizing the hemolytic and vascular permeability 

properties of the toxin mixture, reducing tissue damage, 

and providing analgesia. The antidote can be 

administered intramuscularly or by intravenous 

infusion. One vial containing 2000 units of the antidote 

neutralizes approximately 20 mg of venom, and dosages 

are determined according to the number of punctures 

caused by the fish's spines (Darlene and  Phee-Kheng,  

2013; Maillaud et al., 2020;  Saggiomo et al., 2021;  

Lennox-Bulow et al., 2023). 

For pain relief and venom inactivation in first aid, it is 

recommended to immerse the affected limb in water at 

42-45°C for at least 20 minutes, as the venom proteins 

are very unstable under heat and tend to denature. In 

this context, heat treatment may be more effective than 

https://www.researchgate.net/figure/Fish-cytolysins-multifunctional-toxins-The-various-pharmacological-activities-displayed_fig1_356909128
https://www.researchgate.net/figure/Fish-cytolysins-multifunctional-toxins-The-various-pharmacological-activities-displayed_fig1_356909128
https://www.researchgate.net/figure/Fish-cytolysins-multifunctional-toxins-The-various-pharmacological-activities-displayed_fig1_356909128
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intramuscular administration of potent analgesic drugs. 

Victims should always seek medical attention, including 

prophylaxis against tetanus (Maillaud et al., 2020;  

Saggiomo et al., 2021;  Lennox-Bulow et al., 2023). 

Researchers used multiple analytical techniques to 

characterize the venom of these fish and discovered the 

presence of three neurotransmitters: Gamma-

Aminobutyric Acid (GABA), choline, and 0-acetylcholine. 

Although GABA has previously been found in the venom 

of spiders, wasps, and snakes, this is the first time that 

this neurotransmitter has been identified in fish venom. 

This component in toxins is capable of modulating 

cardiovascular function with a wide spectrum of effects, 

including increasing heart rate and reducing blood 

pressure (Figures 14-21) (Ngo and Vo, 2019; Maillaud et 

al., 2020;  Saggiomo et al., 2021;  Lennox-Bulow et al., 

2023). 

 
Figure 14: Therapeutic targets for the neuroprotective 

activity of Gaba 

Source: Doi: 

https://doi.org/10.3390/molecules24152678 

  
Figure 15: Preventive action of Gaba on neurological 

disorders 

Source: Doi: 

https://doi.org/10.3390/molecules24152678 

  
Figure 16: Therapeutic targets for anti-diabetic activity 

of Gaba 

Source: Doi: 

https://doi.org/10.3390/molecules24152678 

  
Figure 17: Modulatory activity of Gaba for antioxidant 

promotion 

Source: Doi: 

https://doi.org/10.3390/molecules24152678 

 
Figure 18: Therapeutic targets for the anti-inflammatory 

activity of Gaba 

Source: Doi: 

https://doi.org/10.3390/molecules24152678 

  
Figure 19: Therapeutic targets for anti-allergic activity 

of Gaba 

Source: Doi: 

https://doi.org/10.3390/molecules24152678 

  
Figure 20: Mechanism of the action of Gaba for 

hepatoprotection 

Source: Doi: 

https://doi.org/10.3390/molecules24152678 

https://doi.org/10.3390/molecules24152678
https://doi.org/10.3390/molecules24152678
https://doi.org/10.3390/molecules24152678
https://doi.org/10.3390/molecules24152678
https://doi.org/10.3390/molecules24152678
https://doi.org/10.3390/molecules24152678
https://doi.org/10.3390/molecules24152678
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Figure 21: Mechanism of the action of Gaba for 

renoprotection 

Source: Doi: 

https://doi.org/10.3390/molecules24152678 

3.2. Other substances present in the venom 

Choline is an organic cation, an essential nutrient that 

is part of the B complex of vitamins. This cation, o-

trimethylammonium, quaternary ammonium salts such 

as choline chloride (Figure 22) (DiStefano, 2023).  

 
Figure 22: Factors such as hormonal status, age, 

metabolic health and presence of comorbidities, quality 

of habitual diet, alcohol consumption patterns, levels of 

physical activity, genetic factors/ethnicity, and presence 

of gut dysbiosis through diverse mechanisms often 

interact dynamically to affect the clinical presentation of  

Heterogeneity In Postmenopausal Women (NAFLD) in 

this population 

Sources: Figure created with BioRender.com, accessed 

on 31 May 2023 and Doi: 

https://doi.org/10.3390/nu15122670 

It is a natural amine found in lipids present in te cell 

membrane and the neurotransmitter acetylcholine. 

Acetylcholine is a neurotransmitter found in the central 

and peripheral nervous systems and also in 

neuromuscular junctions. It is a common 

neurotransmitter in both vertebrates and invertebrates. 

Acetylcholine is involved in functions such as movement 

control and regulation of memory, learning, attention, 

and sleep (Figures 23-24) (Field-Cortazares and  

Calderon-Campos, 2010; DRVC, 2016; Saggiomo et al., 

2017; Ziegman et al., 2019; Green Savers, 2024). 

 
Figure 23: Sympathetic and parasympathetic nervous 

system 

Source: 

https://www.peirsoncenter.com/articles/acetylcholine-

how-and-why-to-optimize-the-synthesis-of-this-vital-

neurotransmitter 

 
Figure 24: Acetylcholine synthesis 

Source: 

https://www.peirsoncenter.com/articles/acetylcholine-

how-and-why-to-optimize-the-synthesis-of-this-vital-

neurotransmitter 

3.3. Symptoms caused by the venom 

Stonefish Bite Symptoms: Symptoms that may occur 

vary depending on the system affected. General 

symptoms may appear, such as severe pain and swelling 

at the site of the injury. 

Airways and lungs:  Respiratory distress: The Stonefish's 

powerful venom disrupts normal respiratory function, 

making it difficult for air to flow steadily through the 

airways. 

Heart and blood system:  Syncope: It is the momentary 

loss of consciousness due to a decrease of more than 

50% in cerebral blood flow. Stonefish venom quickly 

causes the symptom of syncope. 

Skin condition:  Bleeding: Bleeding occurs due to the 

puncture of the skin when it comes into contact with the 

stonefish's spines. 

 Intense pain at the site of the sting: The uncomfortable 

and intense sensation caused by the fish's spines causes 

pain, which quickly spreads to the legs and arms.  

Whitish color of the area around the bite site: The 
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injured area turns white due to the decreased blood 

supply to the area. 

Stomach and intestines:  Abdominal pain: The venom, in 

addition to causing discomfort in the extremities, causes 

pain in the abdominal region.  Diarrhea: Digestive 

dysfunction occurs that results in the loss of fluids in 

the stool.  Nausea: The general malaise of the clinical 

picture is accompanied by the feeling of nausea.  

Vomiting: Rapid spread throughout the body alters 

digestive functions, producing vomiting. 

Nervous system:  Delirium: Delirium is a key symptom of 

psychosis, very common in bite cases. The poison of the 

thorns causes delirium. Fainting: Due to the neurotoxic 

substance, this poison affects the nervous system, 

creating a feeling of instability and agitation inside the 

head, which may or may not be accompanied by loss of 

consciousness.  Infectious fever: Fever may be added to 

the inflammatory picture. 

Headache: Although this symptom is common in most 

conditions, in this specific case the pain is usually more 

intense (Darlene and  Phee-Kheng,  2013; Maillaud et 

al., 2020;  Saggiomo et al., 2021;  Lennox-Bulow et al., 

2023). 

3.4. Camouflage and Mimicry in Stonefish 

Stonefish are experts at camouflage, blending in 

perfectly with coral or rocks on the seabed. With their 

textured skin and colors that blend in with their 

surroundings, they are often mistaken for natural 

elements. This camouflage ability makes it difficult to 

detect until it is too late (Maillaud et al., 2020;  

Saggiomo et al., 2021;  Lennox-Bulow et al., 2023). 

In the previous lines, the reasons why the stonefish uses 

its colorful and attractive body were explained, but it can 

be mentioned that the composition of this animal's body 

makes it ideal for defending itself and hunting. The 

rocky shape of these marine animals helps them hide 

and go unnoticed in the ocean, an advantage that gives 

them when their prey approaches, as they can capture it 

quickly. In the same vein, its characteristic body 

provides protection, due to its sharp and rigid spines it 

has, as well as using its similarity to the shape of stones 

to avoid being seen by predators  (Figure 25) (Darlene 

and  Phee-Kheng,  2013; Maillaud et al., 2020;  

Saggiomo et al., 2021;  Lennox-Bulow et al., 2023). 

 
Figure 25: Mimicry in stonefish 

Source: https://oceana.org/marine-life/stonefish/ 

They have excellent camouflage among rocks and corals 

on the seabed, helping both in predation and defense 

against potential predators. They have up to 15 spines 

on their dorsal fin that stand erect when the fish is 

disturbed (Saggiomo et al., 2021;  Lennox-Bulow et al., 

2023). 

4.0. Conclusion 

The stonefish is truly a remarkable creature of the 

ocean. Its ability to camouflage, its venomous nature, 

and its unique adaptations make it a fascinating species 

to study and appreciate. However, it is important to 

remember that these creatures should be admired from 

afar and with caution. By respecting their habitat and 

taking appropriate precautions, we can ensure the 

preservation of these wonderful marine creatures for 

many generations to come. Stonefish are a dangerous 

species that inhabits coral reefs and rocky coastal areas 

around the world.  

Its efficient camouflage, venomous spines, and unique 

hunting abilities make it a predator. However, the 

stonefish also faces several threats, including habitat 

destruction and capture for the aquarium trade. 

Measures must be taken to protect this species and 

ensure its survival in marine ecosystems. Through 

multiple analytical techniques, researchers discovered 

the presence of three novel neurotransmitters in 

stonefish venom, namely gamma-aminobutyric acid 

(GABA), choline, and 0-acetylcholine. 
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