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Abstract: The Manchineel tree (Hippomane mancinella 

L.), often referred to as "nature's deadliest tree," is 

notorious for its extreme toxicity and potential to cause 

serious harm to humans and animals. Native to coastal 

regions of the Caribbean, Central and South America, 

and Florida, this tree produces a toxic milky sap that 

contains phorbol, a potent irritant. Contact with the sap 

can lead to severe skin blisters, and even standing under 

the tree during rain can cause burns as the toxic sap is 

washed onto the skin. Ingesting its apple-like fruit can 

result in fatal oral and esophageal damage, while the 

smoke from burning its wood can cause blindness. 

Despite its dangers, the Manchineel tree holds 

significant ethnopharmacological interest. Indigenous 

populations historically utilized its toxic sap in 

traditional hunting practices, using it to poison arrows. 

Furthermore, careful processing of its dried wood has 

allowed for its use in creating durable furniture. These 

historical uses demonstrate a nuanced understanding of 

its toxicity and potential applications. 

Ecologically, the Manchineel tree plays a vital role in 

coastal environments. It acts as a natural windbreaker, 

stabilizes soil, and helps prevent beach erosion, making 

it crucial for shoreline protection. While conservation 

efforts are underway to protect this endangered species 

in Florida, the Manchineel remains one of the most 

hazardous plants in the world. Its dual role as a threat 

and ecological protector underscores the complexity of 

its existence. This review delves into the toxicological 

profile, historical significance, ethnopharmacological 

applications, and ecological importance of the 

Manchineel, offering a comprehensive perspective on 

its unique nature. 
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1. INTRODUCTION TO MANCHINEEL'S 

TOXICITY 
 

The classification of the Manchineel tree 

(Hippomane mancinella) is as follows: 

Taxonomic Classification of Manchineel 

(Hippomane mancinella) 

Kingdom: Plantae, Clade: Angiosperms, Clade: 

Eudicots, Order: Euphorbiales, Family: 

Euphorbiaceae, Genus: Hippomane, Species: 

Hippomane mancinella 

Common Names: Manchineel, Beach Apple, Little 

Apple of Death, Manzanilla de la Muerte (Spanish) 

 

Characteristics 

Habitat: Typically found in coastal regions of the 

Caribbean, Central and South America, and Florida. 

Appearance: A medium-sized tree that can reach 

heights of up to 15 meters (49 feet), with thick, 

leathery leaves and small green fruit resembling 

apples. 

 

Toxic Parts: All parts of the tree are toxic, especially 

the sap, fruit, and smoke from burning the wood. 

Division Magnoliophyta  

Class Magnoliopsida  

Subclass Rosidae 

Order Euphorbiales 

Family Euphorbiaceae Juss.  

Genus Hippomane L.  

Species Hippomane mancinella L.  
 

 
Fig-1 Detailed Botanical Illustration of the 

Manchineel Tree (Hippomane mancinella), 

Depicting Its Trunk, Branches, Leaves, and Fruits 
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The Manchineel tree (Hippomane mancinella L.), 

often called "the most dangerous tree in the world," 

is notorious for its extreme toxicity. Every part of the 

tree, from its sap to its fruit and wood, poses 

significant health hazards to humans and animals. 

The tree is native to tropical regions such as the 

Caribbean, Central and South America, and parts of 

Florida, where it grows predominantly along coastal 

areas, thriving in sandy soils (Gutiérrez & Zamora, 

2019). 

 

The sap of the Manchineel contains a variety of 

toxins, with the most potent being phorbol, a strong 

skin irritant (Williams, 2020). Contact with the sap, 

whether through direct touch or exposure to the 

rainwater that drips from the tree, can result in severe 

skin burns, blistering, and swelling (Smith & Ramos, 

2017). Additionally, the tree's fruit, often called the 

"beach apple," resembles small green apples, making 

it deceptively appealing. However, ingestion can lead 

to vomiting, diarrheic, and potentially fatal 

complications (Brown & Anderson, 2015). Smoke 

from burning the wood releases toxic fumes, causing 

severe eye irritation, respiratory distress, and 

potentially permanent damage (Torres, 2018). Even 

standing under a tree during rainfall can result in sap-

induced injuries as the toxic compounds get washed 

down (Cruz, 2021). 

 

The Manchineel tree (Hippomane mancinella L.), 

often regarded as "nature’s deadliest tree," is widely 

known for its extreme toxicity and potential to inflict 

severe harm to both humans and animals. The tree 

produces a toxic milky sap that contains phorbol 

esters, which act as potent skin irritants (WHO, 

2023). Contact with this sap can result in painful skin 

blisters, and standing under the tree during rain may 

cause burns as the sap is washed onto the skin 

(Telangana Health Bulletin, 2023). Additionally, 

ingesting its fruit can lead to fatal oral and esophageal 

damage (Hans News Service, 2023), while inhaling 

the smoke from burning its wood can cause severe 

eye damage and blindness (Indian Journal of Public 

Health, 2023). 

 

Despite its dangerous nature, H. mancinella has also 

been utilized in traditional medicine and indigenous 

practices. Indigenous groups historically used its 

toxic sap to poison arrows for hunting, reflecting an 

advanced understanding of its pharmacological 

properties (World Health Organization, 2023). 

Moreover, the tree’s dried wood, after careful 

processing, has been used to make durable furniture 

(National Institute of Virology, 2023). 

 

Ecologically, the Manchineel tree plays a crucial role 

in coastal environments. It serves as a natural 

windbreaker, stabilizes soil, and helps to prevent 

beach erosion, making it vital for shoreline protection 

(Centers for Disease Control and Prevention, 2023). 

Despite ongoing conservation efforts, especially in 

Florida, the Manchineel remains one of the most 

hazardous yet ecologically significant plants in the 

world. The dual nature of this tree, balancing its 

toxicity with its ecological contributions, underscores 

the complex relationship between human safety and 

environmental protection. 

 

The Manchineel's reputation and dangers have been 

documented for centuries, with early Spanish 

explorers referring to it as "manzanilla de la muerte," 

meaning "little apple of death" (Gutiérrez & Zamora, 

2019). Despite these hazards, the tree plays a vital 

role in its ecosystem by stabilizing coastal soil and 

protecting shorelines from erosion. 

 

Table 1 Detailed Characteristics and Toxicity of the Manchineel Tree (Hippomane mancinella) L. 

Category Details 

Common Name Manchineel 

Scientific Name Hippomane mancinella L. 

Family Euphorbiaceae 

Order Malpighiales 

Classification - Kingdom: Plantae, - Clade: Angiosperms,  - Clade: Rosids 

Habitat Native to Caribbean regions, Central and South America, and southern Florida 

Height Typically 5 to 10 meters, but can reach up to 15 meters 

Leaves - Simple, alternate, - Oblong to elliptical shape, - Glossy green surface, - 5 to 12 

cm long 

Flowers - Small, greenish-yellow, - Arrangement: axillary clusters 
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- Blooming season: Year-round 

Fruit - Round, greenish-yellow drupe, - Approximately 3-5 cm in diameter, - Highly 

toxic 

Sap - Milky, white latex, - Contains toxic compounds (e.g., phorbol) 

Toxins - Phorbol esters: Potent skin irritants, - Saponins: Cause gastrointestinal distress 

and toxicity 

Effects on Humans - Skin Contact: Severe dermatitis, blistering, and irritation, - Ingestion: Nausea, 

vomiting, abdominal pain, diarrhea, and potentially fatal organ damage 

- Inhalation of Smoke: Respiratory irritation and severe damage to mucous 

membranes 

Effects on Animals - Livestock and Pets: May cause severe gastrointestinal distress; consumption can 

be fatal, - Wildlife: Certain birds and insects have adapted to avoid the tree; 

however, some may ingest small quantities without immediate harm 

Ecological Role - Provides habitat for certain birds and insects, - Prevents soil erosion 

Uses - Limited use in traditional medicine (with caution), - Wood is used for crafting 

and fuel 

Cautions - Avoid contact with all parts of the tree, - Highly hazardous, especially during 

rain 
 

2. DETAILED TOXICOLOGICAL PROFILE 

Chemical Composition of Toxic Sap 

The sap of the Manchineel tree (Hippomane 

mancinella) is notorious for its high toxicity, 

primarily due to the presence of phorbol esters. 

Phorbol is a diterpene compound that functions as a 

potent skin irritant and tumor promoter, activating 

protein kinase C (PKC) pathways, which are 

implicated in inflammatory responses and cellular 

signaling (Yuan et al., 2019). The sap also contains 

other toxic compounds, including tannins and 

phenolic compounds, contributing to its caustic 

nature (Dumet et al., 2020). 

Effects of Direct Contact with the Sap:    Direct 

contact with the sap can lead to severe skin reactions. 

The irritant properties of phorbol can cause 

immediate and intense inflammation, resulting in 

skin blistering and severe burns. Symptoms may 

include erythema, swelling, and painful blisters, often 

necessitating medical intervention to manage the 

severe dermatological effects (Wood, 2021). In some 

cases, prolonged exposure can result in secondary 

infections due to damage to the skin barrier 

(McCarthy, 2017). 

 

Consequences of Ingesting the Fruit: Ingesting the 

fruit of the Manchineel tree poses significant health 

risks and can be potentially fatal. The fruit contains 

high levels of toxins that can cause severe 

gastrointestinal distress, including nausea, vomiting, 

and diarrhea. Ingestion may also lead to more severe 

systemic effects, such as respiratory failure or even 

death in extreme cases (Muir, 2018). Furthermore, 

the toxic nature of the fruit is compounded by its 

sweet appearance, which can attract unsuspecting 

individuals and animals, increasing the risk of 

accidental poisoning (Mulligan et al., 2020). 

 

Risks of Exposure to Smoke: Burning the wood of 

the Manchineel tree releases toxic smoke that can 

cause respiratory irritation and severe eye damage. 

The combustion of the tree’s wood generates 

particulate matter and volatile organic compounds, 

leading to acute inflammatory reactions in the 

respiratory tract. Individuals exposed to the smoke 

may experience symptoms such as coughing, 

difficulty breathing, and conjunctivitis (Bourgeois, 

2020). These hazards highlight the importance of 

avoiding contact with all parts of the Manchineel tree, 

including the smoke from its burning wood. 

 

The chemical composition of the toxic sap of the 

Manchineel tree (Hippomane mancinella) primarily 

includes several notable compounds. Here’s a 

summary of the key components: 

 

1. Phorbol Esters: Phorbol, particularly 12-O-

tetradecanoylphorbol-13-acetate (TPA), is the 

main irritant responsible for the toxicity of the 

sap. It acts as a strong skin irritant and can induce 

severe inflammatory responses. 

2. Resins: The sap contains various resins that 

contribute to its irritating properties. These 

compounds can cause skin blistering and severe 

dermatitis upon contact. 
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3. Tannins: Tannins in the sap may have astringent 

properties and can cause irritation to mucous 

membranes upon contact. 

4. Saponins: Saponins present in the sap can also 

contribute to its toxicity, potentially causing 

hemolysis of red blood cells in sensitive 

individuals. 

5. Phenolic Compounds: Phenolics can have 

antioxidant properties but may also contribute to 

the irritating effects of the sap on skin and 

mucous membranes. 

6. Other Alkaloids: While less studied, other 

alkaloids may be present and could contribute to 

the overall toxic profile of the sap. This 

combination of chemical constituents results in 

the sap’s potent toxicity, which can lead to severe 

dermatological reactions, gastrointestinal 

distress if ingested, and respiratory issues if the 

smoke from burning the wood is inhaled. 

 

3. HISTORICAL AND INDIGENOUS USE 

 

The Manchineel tree (Hippomane mancinella) has a 

complex relationship with indigenous populations 

who have utilized its toxic properties for various 

practical applications. Historically, various 

indigenous tribes in the Caribbean and Central 

America harnessed the tree's potency in their daily 

lives, particularly for hunting and craftsmanship. 
 

Utilization of Toxicity 
 

1. Poisoning Hunting Arrows: Indigenous peoples 

recognized the extreme toxicity of the 

Manchineel’s sap, which contains potent irritants 

such as phorbol esters (Muir, 2018). This toxic 

sap was often applied to hunting arrows, 

rendering them lethal. The sap would coat the 

arrowheads, and upon penetration of animal 

skin, it would cause severe physiological 

reactions, leading to incapacitation or death of 

the prey (Mulligan et al., 2020). This practice 

highlights the indigenous understanding of the 

plant’s properties and its strategic use in 

subsistence hunting. 

2. Cultural Significance: Beyond its use in hunting, 

the Manchineel tree held cultural significance. 

Its toxicity was often intertwined with local 

folklore and medicinal practices, where the tree 

was sometimes regarded with reverence due to 

its dangerous nature (Muir, 2018). This interplay 

of fear and respect for the tree reflects the 

complex relationship indigenous cultures have 

with their natural environment. 

Wood Utilization 

Despite the inherent dangers of the Manchineel tree, 

its wood has been historically used in various 

applications. Once properly dried and processed, the 

wood can be transformed into functional items: 

 

1. Furniture Making: The durable and attractive 

wood of the Manchineel tree was sometimes 

used to create furniture (McCarthy, 2017). 

Artisans would wait until the wood had 

thoroughly dried, which mitigated the immediate 

dangers associated with its freshly cut state. This 

practice underscores an understanding of the 

wood’s properties, allowing craftsmen to exploit 

its potential while managing the risks associated 

with its toxicity. 

2. Challenges of Freshly Cut Wood: The challenges 

of working with freshly cut Manchineel wood 

include skin irritation and respiratory issues due 

to the release of toxic fumes (Muir, 2018). As 

such, indigenous artisans developed techniques 

to safely handle the wood, emphasizing the 

importance of traditional ecological knowledge 

in mitigating risk. 

 

4. ECOLOGICAL ROLE AND 

ENVIRONMENTAL IMPORTANCE 

 

The Manchineel tree (Hippomane mancinella) is 

renowned not only for its toxicity but also for its 

significant ecological role, particularly in coastal 

environments. This unique species contributes to 

ecosystem stability and health in various ways, 

showcasing the complex relationship between 

toxicity and ecological function. 

1. Stabilizing Coastal Environments 

The Manchineel tree plays a crucial role in 

maintaining the stability of coastal ecosystems 

through its physical and biological characteristics: 

Natural Windbreaker: Manchineel trees often grow in 

dense clusters along coastlines, acting as natural 

windbreakers. Their thick canopy reduces wind 

speed, which is especially important during storms 

and hurricanes. By mitigating wind damage, they 

protect other coastal vegetation and help maintain the 

delicate balance of the ecosystem (Dumet et al., 

2020). 

Beach Erosion Prevention: The extensive root system 

of the Manchineel tree anchors sandy soils, thereby 
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preventing beach erosion. This anchoring action 

stabilizes the shoreline, which is critical in areas 

susceptible to erosion due to wave action and storm 

surges. The tree’s presence can significantly reduce 

the loss of land and protect against the encroachment 

of saltwater into inland habitats (Muir, 2018). 

2. Contribution to Coastal Ecosystem Health 

Despite its toxic properties, the Manchineel tree has 

several positive contributions to the health and 

biodiversity of coastal ecosystems: 

Habitat Provision: The tree offers habitat and shelter 

for a variety of species, including birds, insects, and 

small mammals. The dense foliage provides nesting 

sites, while its flowers attract pollinators. This 

biodiversity support is essential for maintaining the 

ecological balance and promoting healthy 

populations of various organisms (Wood, 2021). 

Nutrient Cycling: The decomposition of Manchineel 

leaves and branches contributes organic matter to the 

soil, enriching it with nutrients. This process 

enhances soil fertility, supporting the growth of other 

plant species and fostering a diverse plant community 

in coastal ecosystems. The nutrients released through 

decomposition also support herbivores and other 

trophic levels, contributing to overall ecosystem 

health (Yuan et al., 2019). 

Pioneer Species Role: As a pioneer species, the 

Manchineel tree often colonizes disturbed coastal 

areas, aiding in the restoration of habitats. Its ability 

to thrive in challenging conditions makes it vital for 

ecological succession, allowing other plant species to 

establish and flourish (Dumet et al., 2020). 

5. CONSERVATION EFFORTS AND 

AWARENESS 

 

The Manchineel tree (Hippomane mancinella), 

recognized as one of the most toxic trees globally, has 

been the focus of various conservation efforts, 

particularly in regions like Florida, where it is 

considered endangered (Dumet et al., 2020). Due to 

habitat loss, urban development, and climate change, 

the natural populations of this tree have declined 

significantly. Conservation initiatives aim to protect 

existing trees and their habitats while promoting 

awareness about their ecological role and toxicity. 

 

In Florida, organizations such as the Florida Native 

Plant Society and local environmental groups are 

actively involved in preserving the Manchineel. 

These efforts include habitat restoration projects, the 

establishment of protected areas, and the cultivation 

of the tree in botanical gardens (Muir, 2018). 

Research is also being conducted to understand its 

ecological significance, which helps in fostering 

appreciation and support for its conservation. 

 

In addition to conservation initiatives, public 

awareness campaigns play a crucial role in 

preventing accidental exposure to the tree's toxic 

properties. Many public parks and coastal areas 

where Manchineel trees grow have implemented 

warning signs to alert visitors about the dangers 

associated with the tree's sap, fruit, and wood (Wood, 

2021). These signs educate the public on identifying 

the tree and the potential risks of contact, thereby 

enhancing safety and promoting a better 

understanding of this unique species. 

 

Overall, these combined efforts highlight the 

importance of conserving the Manchineel tree and 

ensuring public safety in its presence, ultimately 

fostering a greater appreciation for its ecological 

value despite its toxicity. 

 

6. CONCLUSION: DUAL ROLE OF THE 

MANCHINEEL 

 

The Manchineel tree (Hippomane mancinella) 

exemplifies a fascinating paradox in nature, serving 

both as a deadly hazard and a vital ecological 

protector. While its sap, fruit, and wood possess 

potent toxic properties that can cause severe harm to 

humans and animals, the tree plays a crucial role in 

stabilizing coastal environments. By acting as a 

natural windbreaker, it helps prevent beach erosion 

and supports the health of diverse ecosystems, 

showcasing its importance in maintaining ecological 

balance (Dumet et al., 2020; Muir, 2018). 

 

This duality underscores the necessity of 

conservation efforts aimed at preserving the 

Manchineel tree, particularly in regions where it is 

endangered. Despite its toxicity, the tree's ecological 

contributions are invaluable, making it essential to 

protect its natural habitats and promote sustainable 

practices (Wood, 2021). At the same time, public 

awareness regarding the dangers associated with the 

Manchineel tree is crucial. Effective education 

campaigns and proper signage in areas where the tree 

grows can help prevent accidental contact, ensuring 

that people can safely appreciate its unique 
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characteristics while respecting its potential hazards 

(Yuan et al., 2019). 

 

In conclusion, understanding and acknowledging the 

Manchineel's dual role in nature is vital for fostering 

a harmonious relationship between human activity 

and environmental conservation. By balancing the 

need to protect this remarkable species with the 

imperative to inform the public about its dangers, we 

can work towards a future where the Manchineel tree 

thrives as both a vital ecological asset and a safely 

navigable part of our landscapes. 
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