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FOREWORD

‘Within the infant rind of this small flower Poison hath residence and medicine power’

(Romeo and Juliet, Act II, Scene III)

The words of William Shakespeare encapsulate the duality inherent in many plant-derived substances – capable of being both deadly poisons and powerful medicines, depending on the dose. This paradox highlights a profound truth about the natural world: the same chemical compounds that protect plants from threats can also impact human biology in dramatic ways.

Plants have evolved toxic substances as sophisticated survival strategies, intricately adapted to their specific ecological niches. These compounds, known as secondary metabolites, are not directly involved in growth or reproduction but often function as potent defence mechanisms against hungry herbivores and harmful pathogens. Other secondary metabolites provide plants with a competitive edge over neighbouring species through a process known as allelopathy. By releasing these compounds into the soil, plants can inhibit the growth of other plants, effectively reducing competition. The giant hogweed (see page 232) is a striking example of this strategy, and as a result this invasive species has spread successfully across many regions. Its infamy even inspired the progressive rock band Genesis to write a song about it, titled ‘The Return of the Giant Hogweed’. The plant is also notorious for producing toxic sap that can cause severe skin irritation and photosensitivity, compounding its environmental impact with public health concerns.

Across cultures and throughout history, humans have harnessed the toxic properties of plants and fungi for diverse purposes – some nefarious, others medicinal, spiritual or ritualistic. Tragically, misidentifications or a lack of knowledge about these substances have also led to accidental poisonings, sometimes leading to death.

Around 20 years ago, while working on my Ph.D thesis on Medical Ethnobotany, I shared an office at the Centre for Economic Botany at Royal Botanic Gardens, Kew. Among my colleagues were botanical toxicologists from the Poisons Unit of Guy’s and St. Thomas’ Hospital in London, who were collaborating on joint initiatives with Kew. On one of the office shelves sat a glass jar containing a preserved specimen of poison hemlock roots (see page 178), suspended in fluid – a chilling remnant of a tragic incident. The story behind the jar was both cautionary and sobering: the roots had been mistakenly foraged and eaten in the belief that they were wild carrot (Daucus carota). Both plants belong to the Apiaceae (umbellifer) family and bear a resemblance that can mislead the untrained eye. As Alexander Pope aptly warned, ‘A little learning is a dangerous thing’, and this tale illustrates just how perilous that little learning can be.

Poison hemlock was infamously used in ancient Greece to execute criminals and political dissenters. According to Plato’s account in Phaedo, the philosopher Socrates was sentenced to death in 399 BCE for the alleged crimes of corrupting the youth of Athens and impiety (failing to honour the city’s gods). His execution involved drinking a cup of poison hemlock, with Plato vividly describing the poison’s gradual and fatal effects on his teacher’s body.


[image: Socrates sits upright on a bed, holding a cup, while people gather around him in various poses of grief and attention. The room contains small potted plants and fungi, arranged in rows on shelves and on the floor, with handwritten labels beside each specimen.]


A 19th-century illustration depicting the death of Socrates (centre), surrounded by illustrations of various toxic and medicinal plants, as well as the preparation of such plants (centre left and right).





Poison hemlock is far from the only poisonous plant substance used against political opponents. In 20th-century Italy, Benito Mussolini’s Fascist squads reportedly used castor oil (from the castor oil plant, see page 194) as a weapon of repression. Dissidents were force-fed large quantities of the oil, resulting in severe and humiliating diarrhoea. In some cases, the victims succumbed to dehydration, exacerbated by the physical beatings inflicted by their captors. This brutal tactic served as both a method of punishment and a chilling demonstration of power.

It may come as little surprise that Fascist dictators have used toxic substances to harm their opponents. However, such poisons have also found their way into more personal crimes. Spurned lovers, for instance, have turned to poisonous plants and fungi to exact deadly revenge. One infamous case, known as the ‘curry murder’, involved the use of Indian aconite (Aconitum ferox, see page 90), the most poisonous plant of the Himalayan region. Experts at Kew Gardens played a pivotal role in identifying plant remains found in the culprit’s coat pocket, evidence that led to Lakhvir Singh’s conviction at the Old Bailey in 2010.


[image: A series of plants is arranged in horizontal rows, each with detailed leaves, flowers, roots and fruits. Some are cross-sectioned to show internal parts and each is individually labelled.]


An illustration by G Spratt of plants classified as irritating poisons, from 1843.





Not all poisonous plants are used to cause harm: several species from the Solanaceae (nightshade) family, such as deadly nightshade, henbane and mandrake, were historically valued in Europe for their anaesthetic properties (see pages 106, 136 and 140). The pain-relieving effects of these plants are attributed to tropane alkaloids – potent compounds with significant effects on the nervous system. However, their toxicity is equally notable, as overdoses can cause hallucinations, respiratory failure and even death. These psychoactive plants are purported to have been key ingredients in witches’ flying ointments, administered to induce lurid visions. Today, the tropane alkaloid atropine, derived from these plants, is used to treat certain pesticide and nerve agent poisonings, as well as to temporarily dilate the pupils during eye surgery.

Angel’s trumpet (see page 26) another tropane alkaloid-containing plant, was used in pre-conquest Colombia for both ceremonial and macabre purposes. According to an early 19th-century account by German naturalist Alexander von Humboldt, a narcotic drink prepared from angel’s trumpet was consumed by priests of the Sun Temple at Sogamoso. More grimly, it was combined with chicha (maize beer) and tobacco infusions to induce a trance-like state in the slaves and wives of deceased Chibcha chiefs, who were then buried alive with their masters and husbands.

Poisonous plants have captivated human imagination since ancient times, frequently appearing in literature, mythology and folklore as potent symbols of life, death and the fragile balance between the two. This beautifully illustrated book explores the stories and uses of some of the most dangerous and interesting plants and fungi from across the world, illuminating their local sociocultural histories, as well as their effects on the human body. As you journey through the pages of this book, you will be taken into this fascinating – and perilous – realm of plants and fungi, a living testament to the power and complexity of the natural world.

Dr Sarah E Edwards FLS, Ethnobotanist

Oxford, January 2025


[image: Sambucus nigra features clustered white flowers, pointed leaves and black berries. Surrounding it are buds, pale yellow dissected flowers, seeds and fruit cross-sections.]








AUTHOR’S INTRODUCTION

One of my earliest childhood memories is of standing on a footpath, my face wet with tears, wondering if I was about to die. I had wandered away while playing outside and couldn’t quite remember how to get home. It was late summer in England, and the path linking two suburban streets was a green tunnel created by the canopies of the trees in the neighbouring gardens. I ate some tiny, shiny black berries dangling temptingly overhead, but seconds later it dawned on me that I had only the haziest idea of what they were, or if they were in fact deadly poisonous. A kindly passerby asked what was wrong, and I pointed to the berries that I had snacked on. She reassured me that they were elderberries and harmless, and sent me back down the alleyway towards home.

She was wrong about the berries. While elderberries (from the common elder tree, Sambucus nigra) are no deadly nightshade or foxglove, they do contain chemical compounds called cyanogenic glycosides, which our guts process into hydrogen cyanide. In small amounts, this induces nausea, and in larger quantities, can involve a trip to the emergency ward. I felt fine as I toddled back home: I’d only eaten a few berries, after all. I have since consumed elderberries many times but always make sure to cook them first, which renders them safe to eat.

I only remembered this incident years later when researching the chemical makeup of elderberries for an article I was working on. It reminded me of two key points to keep in mind when considering whether a plant is poisonous or not, especially if you plan to eat it. The first is Paracelsus’ saying, ‘the dose makes the poison’. You may not have heard of Paracelsus, a 16th-century Swiss physician, but you will have grasped the practical implications of his words by the time you reach adulthood. Got a headache? You might take one or two painkiller tablets, but you know that taking 50 of them won’t make the pain 50 times better – it will land you in hospital. It is the same with plants: which is why it is always worth eating any new foods in small quantities before you make them a regular part of your diet.


[image: From left to right, deadly nightshade grows with bell-shaped flowers and rounded leaves, fly agaric stands tall with a red cap and white stalk and poison lettuce forms toothed leaves and yellow blooms.]


Illustration of the common poisonous plants, (left to right) deadly nightshade, fly agaric and poison lettuce.





The second point is this: never rely on someone else’s knowledge to identify a plant for you. The old forager’s joke that ‘everything is edible once’ isn’t so funny when you start feeling a little odd a few minutes after eating a salad of leaves you thought looked like wild garlic. (One of the key things I have learned through researching and writing this book is that many, many plant poisoning cases start with a forager mistaking a plant – any plant – for wild garlic.) Plant poisonings as depicted in film and television are swift: no sooner has the deadly draught or dish passed the lips of the victim than they are writhing on the ground and stone-dead soon after. The harsh reality is that most plant poisons take hours or days to do their work, with the initial symptoms often masquerading as other conditions, such as food poisoning.

Now that I have scared you half to death, let me reassure you that just 5 per cent of human poisoning cases reported to poison control centres in North America and Europe relate to plants. In today’s world, we spend a lot less time interacting with plants than our forebears. And children – who usually account for the majority of poisoning patients who pitch up at hospital – spend far less time playing without parental supervision outside the home than in the past (unlike in the 1970s and 80s when I was busy snacking on raw elderberries). Today, we are far more likely to be poisoned by household chemicals, gases (such as carbon monoxide) and drugs, either legal or illicit, than by plants.

I hope this does not put you off learning more about plants, poisonous or otherwise, because the more you come to know about a species, the more fascinating it becomes. From medieval scammers peddling white bryony roots, to the Roman soldiers felled by rhododendron-poisoned honey, the poisonous plants in this book will surprise, delight and horrify you by equal turns. Whole books can – and indeed have – been written about some of the species featured here, but I hope that this particular book will, like all good atlases, inspire you to plot your next foray into the fascinating realms of the plant kingdom.


A WARNING

The information in this book about plant species and plant-derived medicines is included for reference purposes only. It is not intended to be used either as a guide for accurately identifying plant species in the wild or as a substitute for professional medical advice or treatment. You should consult a qualified healthcare professional on any matters requiring diagnosis or medical attention and before using any plant-derived medicines.








[image: Various deadly plants are superimposed over regions of a world map, each tied to its origin. Some plants feature roots, scales, or human limbs, blending botanical and symbolic elements.]








THE AMERICAS

The two continents of North and South America are home to some of the most economically and culturally significant plants in history: coca and tobacco (see pages 56 and 72). They also boast several countries that are classed as megadiverse due to their huge biodiversity of plant and animal species, including Brazil and Mexico.




DOLL’S EYES


Latin Name Actaea pachypoda

Family Ranunculaceae

Native to North America



Consult any list of scary plants for Halloween, and doll’s eyes will get a mention. It is one of the few plants in this book that looks almost as disturbing as its effects on the human body. Em Grebner-Gaddis, host of plant podcast Rooted, called it one of the most revolting berries she had ever seen. She has a point. Doll’s eyes, also known as white baneberry, grows wild in forests on the eastern side of North America, from Canada down to Florida. It starts out inoffensive enough, sprouting light-green, ferny foliage in spring, followed by fluffy white flowers. In summer and autumn, it is the plant’s berries that catch the eye: each resembles a porcelain roundel dotted with a black spot at the end, standing in for a pupil.

As naturalist Frances Theodora Parsons (under the pseudonym Mrs William Starr Dana) wrote in her book on American wildflowers in 1902, the berries ‘look strikingly like the china eyes that small children occasionally manage to gouge from their dolls’ heads’. The spot is created by the stigma, the point where pollen is collected on the flowers, which persists through to the berry stage to create the look of an eyeball. Adding to the effect is the fact that each ‘eye’ is held in place by a thick, bright-red stem known as a pedicel that, when seen en masse, give the impression of whole host of eyeballs popping out on their own stalks. The berries persist until the last frost, and then the plant dies back for winter. Some of the fruits are eaten by birds, such as the American robin, who help to spread the seeds.

Despite – or perhaps, because of – its appearance, doll’s eyes is often recommended as a herbaceous shade plant for gardens, and is sold by nurseries in North America where it grows wild, as well in Europe. Plant breeders have even come up with a few interesting cultivars, including self-explanatory ‘Silver Leaf’ and the more compact ‘Misty Blue’. All parts of this plant are reported to be poisonous, but it is likely to be the eye-catching berries that draw the attention of young children looking for something to nibble.


[image: A porcelain doll stands upright with exposed heart and limbs spread. Green stems with jagged leaves and white berries grow through its body, with eyes replacing the berries on the doll’s head.]



It is perhaps surprising, then, that there are very few reports of poisonings from doll’s eyes. There is a report from American botanist Alice E Bacon, who took it upon herself to test out the toxicity of sister species red baneberry (Actaea rubra) to see if its berries were equally as poisonous as doll’s eyes. Writing in Rhodora, the journal of the New England Botanical Club, in March, 1903, she recounted taking a small dose of the berries which confirmed that ‘the taste is most nauseous, bitter, puckery’. She notes: ‘The question, however, of children eating the forbidden fruit was definitely settled at once, as no child, youth, sane adult, not even a hungry school-boy would ever devour it from deliberate choice’. Not yet content with her findings, Bacon doubled the dose two days later, and doubled it again two days hence. This was the conclusive dose, it seems, bringing on hallucinations, a headache and heavy pains in the temples, mental confusion, dizziness, a swollen throat and ‘intense burning in the stomach with gaseous eructations’ (belches, to you and me). Perhaps the most disturbing symptom, though, was that her pulse quickened and ‘the heart fluttered most unpleasantly’. Interestingly, subsequent scientific research has cast doubt on the identity of the berries Bacon ate in the name of botany, and tests have not backed up her findings that red baneberry has significant toxic effects on the human body, although it confirmed the berries do taste bad. There is a rare form of doll’s eyes that grows red, rather than white, berries: can we speculate that she mistook a red-berried doll’s eyes for another species, red baneberry? We will probably never know.


[image: Two Actaea plants are featured side by side. One bears white berries and the other red, both growing from leafy stems with toothed green leaves and small white flowers.]



Indeed, there has been scant research into the toxins contained within doll’s eyes, although the symptoms reported for poisoning by this plant are much the same as Bacon reported: vomiting, stomach pain and mental confusion. The plant is sometimes mistaken for another species in the same genus, black cohosh (Actaea racemosa), which has a long history of medicinal use of the roots and rhizomes, both by Native Americans and, today, as a supplement for women going through menopause. Most of the roots and rhizomes used to make these supplements are collected from the wild, but worryingly scientists testing black cohosh available for sale in the USA have found some are adulterated with other Actaea species, including doll’s eyes. They have developed tests to weed out these potentially dangerous adulterants from true black cohosh by examining their differing chemical fingerprints; good news for anyone choosing to use these supplements.




AYAHUASCA VINE


Latin Name Banisteriopsis caapi

Family Malpighiaceae

Native to South America



Ayahuasca is a name for a species of woody liana found snaking and scrambling through the forests of South America, but it also describes a sacred psychoactive drink brewed across the continent for centuries, garnering worldwide attention in recent decades.

The name ayahuasca comes from the Quechuan languages of the Andes and means ‘spirit liana’ or ‘vine of the soul’. Ayahuasca is not one single brew, however. Every South American language has its own name for ayahuasca, including yagé, caapi, pinde, hoasca and patem, and the precise recipe, method of preparation and uses vary from place to place. Scientists have identified more than 100 species from 40 different plant families in ayahuasca formulations, adding substances such as hyoscine (angel’s trumpet, see page 26), coca (see page 56) and tobacco (see page 72) to the mix. But the two key plants involved are the ayahuasca vine and a shrubby plant from the coffee (Rubiaceae) family, known as chacruna (Psychotria viridis). These two plants work in tandem to create the suite of symptoms experienced by those who consume ayahuasca. Chacruna contains a psychedelic tryptamine known as dimethyltryptamine (DMT). But there’s a problem – taken alone, DMT is quickly broken down by the enzyme monoamine oxidase-A (MAO-A) as it passes through the digestive system. This is where the ayahuasca vine comes in. It is full of beta-carboline alkaloids, including harmine, harmaline and tetrahydroharmine; these hamper with the action of the MAO-A enzyme, allowing DMT to take effect on the body and brain rather than being neutralized and synthesized.

The ayahuasca vine itself is a wonder in its own right: it belongs to the relatively little-known Barbados cherry family (Malpighiaceae). Its giant woody stems are complex in structure, resembling braided ropes that hang amid the tree canopy, sometimes reaching 30m- (98½ft-) long mature specimens. The ayahuasca vine is reluctant to flower, but when it does, the blooms are pink or white and look a little like apple blossom, followed by winged seeds that flutter to the ground to germinate into new plants.


[image: A vine with veined green leaves and dark flowers trails around a steaming pot set over a fire. The background includes undulating black and white lines.]




[image: The thick, woody stem of the ayahuasca vine is tightly coiled and knotted. A slender green stalk bearing small, bright pink flowers and pointed green leaves emerges from the twisted stem.]



Shamans from different South American indigenous groups use ayahuasca in a number of distinct ways: as a method of diagnosing and healing illness, but also for divination, prophesy and in initiation ceremonies. Descriptions of the experience by people who have consumed ayahuasca vary, but unifying features include a violently purgative element involving nausea, vomiting and sometimes diarrhoea, followed by visions of animals – in particular snakes and jaguars – and the sensation of flying. Ayahuasca preparation and consumption is part of an elaborate ceremony that usually takes place at night-time and can last for hours. The woody stems of the ayahuasca vine and chacruna leaves are painstakingly cleaned, then layered in a pot of water along with other plant ingredients and boiled over a fire to produce a concentrated liquid. Participants are carefully prepared too, often given special diets and instructions to carry out weeks in advance of the ceremony.

There is much debate about the origins of ayahuasca ceremonies, with some academic studies claiming the key practices date back thousands of years, while others believe they are much more recent, dating back only perhaps a few hundred years. English botanist Richard Spruce was the first Westerner to identify ayahuasca vine as one of the major plants involved in the making of the hallucinogenic brew in 1851, during his travels through South America.

In recent decades, ayahuasca ceremonies have become a global phenomenon. Syncretistic ayahuasca churches have also been set up both in South America and other countries, primarily the USA, integrating ayahuasca ceremonies into elements of the Christian religion. People from all over the globe visit South America, Peru in particular, in search of spiritual guidance or psychological healing that they have not found in Western medicine. A considerable ayahuasca tourism scene has sprung up as a result; it is largely unregulated, leading to a mixed picture of outcomes, both for the tourists and the local people.

Experts have noted that the ayahuasca experience can be far more unpredictable for outsiders who are not part of the social and religious rituals surrounding ayahuasca. William Burroughs, the American author famed for his many and various experiments with drugs, called it ‘the most powerful drug I have ever experienced’, noting that ‘it produces the most complete derangement of the senses’. There are reports of tourists being dumped at hospitals after adverse reactions to ayahuasca, and claims of cultural appropriation and exploitation of both people and resources.

A US plant patent granted to American scientist and entrepreneur Loren Miller in 1986, for a variety of ayahuasca vine he called ‘Da Vine’, set in motion a legal tussle with Amazonian indigenous groups, with the Coordinating Body of Indigenous Organizations of the Amazon Basin calling the patent an attempt at biopiracy. Years of wrangling followed and the patent was revoked in 1999, only to be reinstated in 2001, before it expired in 2003. Increasing demand for ayahuasca has also resulted in the overharvesting of ayahuasca vines, with the oldest lianas being at the greatest risk. Ayahuasca tourism has also added to the pressure on the already-threatened jaguar, adding to demand for its body parts, in particular hides and teeth, for commercialized ayahuasca ceremonies.

The ayahuasca vine has been the subject of research by Western scientists in search of novel treatments for various diseases and disorders, both mental and physical, including drug addiction, Parkinson’s disease, Alzheimer’s disease and depression.




ANGEL’S TRUMPET


Latin Name Brugmansia × candida

Family Solanaceae

Native to Colombia and Ecuador



In 1995, the city of Maitland in Florida, USA, banned the cultivation of angel’s trumpet: they deemed this beautiful flowering shrub too dangerous to grow. The previous year, 112 people in central Florida had ended up in hospital with angel’s trumpet poisoning, a dramatic rise from just eight admissions the year before that. People around the world are sporadically drawn to consume angel’s trumpet, having heard rumours of its hallucinogenic qualities, but it is easy to underestimate the extreme perils of consuming this plant.

Many of the people who unwisely undertake such experiments are young, like the 18-year-old German man who cut off his penis and tongue with garden shears after taking a tea made with angel’s trumpet in 2003. But this is not always the case: a report from the Journal of Analytical Toxicology in 1991 described a 76-year-old American man who had made Brugmansia flower wine and landed up in hospital after taking just three teaspoons of the stuff.

Like other toxic members of the nightshade family (Solanaceae), such as jimson weed and deadly nightshade (see pages 31 and 106), angel’s trumpet is packed full of tropane alkaloids, primarily hyoscyamine and hyoscine. These are anticholinergic substances, meaning they interrupt the passing of information through the nerves of the body, causing an alarming array of physical symptoms, from the relatively mild – dilated pupils, blurred vision and inability to sweat – to the severe – convulsions, paralysis, coma and respiratory problems that can result in death. The effects on the brain are also devastating, including paranoia, confusion, delusions, hallucinations and aggression.

There are seven species in the angel’s trumpet genus of Brugmansia. In their homelands of South America, angel’s trumpets are treated with the utmost of respect, and in many cases fear. They are considered the most powerful of psychoactive plants, only to be imbibed by specifically trained individuals, such as shamans, and used for the most serious and sacred purposes, including visions, prophesying and communicating with the spirit world. Even for shamans, the whole process can only be embarked upon after several years of preparation; it is considered an ordeal that can last several days, must be carefully monitored, and may leave the individual permanently changed.


[image: A dense angel’s trumpet shrub is filled with downward-hanging trumpet-shaped white flowers. A cherub figure with black wings and a flowing cloth rests in the branches. Below, a ghostly skeletal figure leans near the trunk.]




[image: An angel’s trumpet flower curves downward from a leafy green stalk. The leaves are broad and heavily veined. Detailed anatomical drawings of the flower parts are shown to the left.]



Angel’s trumpet is a treelike shrub, reaching around 6–8m (20– 26ft) in height, with large, elegant flowers shaped like a gramophone horn that dangle vertically, forming a huge floral chandelier. Each group of indigenous people has its own set of practices and beliefs, often centred around the particular species of angel’s trumpet that grows where they live. The plant is often cultivated not to provide a source of hallucinogens, but as a way to trap bad energy or spirits before they can reach the home; thus it is often found growing around the margins of a homestead, garden or in rows flanking roads. The scent of the flowers is believed to have a soporific effect and blooms are sometimes placed on the pillow for this purpose, although so far scientific research has failed to find anything in the scent of the flowers that would cause sleepiness when inhaled.

Angel’s trumpets grace gardens around the globe, treasured for their stately looks and gorgeous blooms. Breeders have produced hundreds of cultivars with ruffled and doubled flowers, variegated leaves and different habits, but in some respects they remain rather a mystery, botanically-speaking. It wasn’t so long ago that the Brugmansias were classed as a subspecies of the genus Datura, plants also known for their toxic and hallucinogenic makeup (see jimson weed, page 31). Botanists now count Brugmansia to be a genus in its own right – a different branch on the nightshade family tree. Brugmansias are all regarded as cultigens – plants that are only found in cultivation, with no trace remaining of their wild ancestors. Records of ritual and religious use of Brugmansia species date back to at least the 1st century ce, but some experts suspect their powers have been harnessed by humans for up to 10,000 years. This would explain how all of the plants we see now are cultivated: humans have been breeding, and therefore refining these species for their own purposes, for century upon century.

It is only in the last few decades that the plant you see illustrated opposite, Brugmansia x candida, revealed its true genetic heritage. It is in fact not strictly a species, but a hybrid between two other Brugmansias – the golden angel’s trumpet (B. aurea) and the apricot angel’s trumpet (B. versicolor). Its flowers are usually white but can also be orange, apricot or pink. Often hybrid plants are particularly vigorous, and this seems to be true of this example: it can grow in a wide range of settings and altitudes, from sea level to 3,000m (10,000ft) above.

This hybrid has also produced a number of mutant forms, which are concentrated in Sibundoy Valley in the south of Colombia. One of these was so different from its parent plant that it was originally given its own genus and species name, Methysticodendron amesianum. Recent research has revealed it to be a cultivar of Brugmansia x candida known as ‘culebra’, which is the Spanish for ‘snake’. The leaves of this cultivar are not the typically oval shape of its parent plant, but are long and narrow with irregular edges, and the flowers are similarly narrow and distorted, making for a very unusual look. It has a higher alkaloid content than its parent and is therefore particularly prized as a hallucinogen: reports of visions of powerful animals such as snakes and jaguars are typical when this plant is taken.

Despite its strong capabilities as a dangerous poison and a hallucinogen, there are a surprising number of uses for angel’s trumpet in the traditional medicine of South America; the majority of these involve using parts of the plant laid onto the skin or laying in a bath of water infused with the plant.

WHAT'S IN A NAME?

Like many scientific plant names, the genus Brugmansia references a man who has little to do with its history or origins. South African scientist Christiaan Hendrik Persoon created the genus Brugmansia in 1805, naming it in honour of Sebald Justinus Brugmans, an 18th-century Dutch doctor and botanist who is remembered above all for his pioneering work on gangrene. In more recent times, some botanists have been inspired to name plants after fictional baddies. Begonia darthvaderiana was first found in Sarawak, Borneo, in 2013 and named after the Star Wars ' villain, presumably due to its dramatic black leaves. In the same year
in Ecuador, the first Dracula smaug orchid was found and identified. This plant's name does not honour the fictional vampire but two dragons: dracula means little dragon in Latin and refers to the shape of the flowers, while Smaug is the gold-hoarding dragon of JRR Tolkien's novel The Hobbit.




JIMSON WEED


Latin Name Datura stramonium

Family Solanaceae

Native to Texas to Central America and the Caribbean



In 1676, British soldiers arrived in Jamestown, Virginia, to quell an armed settlers’ uprising. The soldiers gathered local plants growing around the first English settlement in North America and ate them as a ‘boiled salad’. For the next 11 days, they went mad: a contemporary account describes them blowing at feathers, removing their clothes, kissing and pawing at their companions, and ‘a thousand such simple tricks’. Once the delirium finally passed, the men were unable to remember a jot of the experience, such is the power of the jimson weed as a hallucinogen. This incident is remembered in the American common name of the plant, jimson weed, which is a contraction of Jamestown weed, as it was first known. It is also known as thornapple in English, referring to the apple-shaped, spiny seed capsules.

Jimson weed’s intoxicating powers have been known for centuries, and its capacity to rapidly expand its territory as an invasive species means it has colonized most temperate and tropical regions of the world. This annual plant grows readily to a height of around 1.5m (5ft), proliferating in places where humans have disturbed the ground – on roadsides, waste ground and rubbish dumps. It often pops up in domestic gardens, too, as a mystery specimen, brought in as a contaminant of birdseed. When people see its white, lilac-tinged trumpet flowers that open at dusk to attract large pollinating moths with a sweet honeysuckle-like smell, they look so pretty that they cannot believe it is a weed and let it stay. It is indeed a beautiful bloom: American artist Georgia O’Keeffe recognized this when she immortalized it in her 1932 painting Jimson Weed/White Flower No 1 (it sold for £28 million – $44.4 million – in November 2014).


[image: A large white jimson weed flower blooms from a thick green stalk. Spiky seed pods and wide serrated leaves surround the flower. A black top hat with bat wings sits below the stalk, balanced on a beetroot.]



Nevertheless, jimson weed’s impressive powers of reproduction and its potential to harm mean that gardeners are often advised to remove rogue specimens before they set seed. This is more understandable when you see the spiky green seedpods, which are about the size of a horse chestnut seed (conker). When they dry to brown, these seedpods pop open at one end to reveal four chambers chock-a-block with black seeds. Each plant can produce around 15,000 seeds, which remain viable in the ground for decades. And although the flowers smell good, the foliage is invariably described as having an unpleasant smell that some compare to stinky feet; in South Africa the Afrikaans name of the plant is stinkblaar – stinking leaf.

The main toxins found in all parts of the jimson weed are the tropane alkaloids hyoscyamine and hyoscine. They are at their most concentrated in the seeds, but their concentration may vary dramatically from plant to plant. Tropane alkaloids work by blocking acetylcholine, the neurotransmitter that fires up the nerves; this has the effect of depressing the nervous system. Medical students have a handy rhyme to remind them of the symptoms of such poisons: ‘mad as a hatter, hot as a hare, red as a beet, blind as a bat, dry as a bone’. That translates to delirium and confusion; flushed, dry skin; dilated pupils and blurred vision; and a dry mouth. Physostigmine extracted from the seeds of the ordeal bean (see page 190) is sometimes used as an antidote to jimson weed poisoning. Heart problems, seizures, coma and death can occur in the most serious of cases, and jimson weed can be lethal even in small doses.

Diagnosis of poisoning by this plant is often tricky because patients arriving at hospital often cannot communicate or remember what has happened to them. Criminals in South America use this particular symptom to their advantage, utilizing burundanga – a name for hyoscine-based extracts of jimson weed and other Datura and the closely related Brugmansia species – for the so-called ‘million-dollar ride’, and other nefarious purposes. Unwitting victims are slipped the poison in spiked drink or food, or it is blown as a powder in their face. The toxin hyoscine means that victims become disoriented and pliable to the criminals’ demands, withdrawing money from cash machines or having their possessions stolen. After the hallucinogens have worn off, they cannot remember what happened to them. However, many other poisoning cases are caused by mistaken identity and experimental use by people trying to exploit jimson weed’s well-documented hallucinogenic powers. There have also been cases of poisoning caused by contaminated crop harvests: in 2019, more than two hundred people became ill after eating food from a humanitarian relief project in Uganda that was later found to be adulterated with jimson weed – five of them died.


[image: Multiple parts of the jimson weed plant are displayed. A full plant grows with jagged green leaves and spiked seed pods. Dissected parts show a white flower, a broad leaf and internal floral structures.]



Jimson weed has a long history of use as a hallucinogen dating back to ancient times. The plant was used in religious ceremonies, particularly in the Indian subcontinent and South America. It also has applications in Ayurvedic and other traditional medicine practices, including using the leaves to treat asthma and as a headache remedy, and the bark as a topical treatment for ulcers and other skin conditions.


[image: A small jimson weed specimen with jagged leaves and a pale purple flower emerges from a green stalk. The plant is set against a light background.]



A PROMISING FUTURE

Jimson weed’s ability to survive in harsh conditions has also created opportunities for humans to harness it in unexpected ways. Phytoremediation – using plants to remove or degrade toxic elements in the soil – can help clear the ground of pollutants such as heavy metals and pesticides. Growing jimson weed on land littered with explosives has proved an effective way to deal with TNT-laden soil. The plant’s abundant seeds are also the subject of research into biodiesel as an alternative to fossil fuels. And jimson weed’s global reach means it is also being considered as an alternative source of atropine (produced from purified hyoscyamine), which is needed as an antidote for treating people suffering from exposure to organophosphate nerve agents in warfare.




BE-STILL TREE


Latin Name Cascabela thevetia

Family Apocynaceae

Native to Mexico, Central and South America



This plant shares its name and its territory with a rattlesnake, and dicing with either can be deadly. Cascabel means ‘little bell’ in Spanish. In the case of the cascabel rattlesnake, this refers to the warning noise made by the hard rings of keratin in the snake’s tail that shake when threatened. The be-still tree’s genus name, Cascabela, comes from its curious lantern-shaped seed pods, which rattle when dry and are often tied to sticks or anklets to be used as rattles in its homeland of South America.

This is a plant of many names, reflecting its popularity across all tropical and subtropical climates as a hedging plant and an ornamental garden tree, valued for its yellow (or sometimes orange or white) trumpet-like blooms and leathery, willow-like foliage, as well as its ability to grow in a huge range of soils. It makes a good boundary because livestock will stay clear of its poisonous leaves, and it is a fast grower. It has become a noxious weed in parts of Africa, Cuba, Australia and the Pacific islands, often spreading by means of dumped garden waste or from seeds travelling on water. The be-still tree is sometimes, confusingly, called yellow oleander. Though it contains the same types of deadly poisons as Nerium oleander (commonly known as oleander), and both are members of the Apocynaceae or dogbane family, the plants are not particularly close relations. Nerium oleander comes from a different part of the globe: southern Europe and parts of Asia.

The harmful toxins in the be-still tree are cardiac glycosides, similar to those found in the foxglove (see page 131): the major compounds scientists have identified in this plant are thevitin A and B, and thevetoxin. They are present throughout the plant, in its milky sap, and particularly concentrated in its seeds. These seeds are nestled one in each of two ‘wings’ of the seed pod, which is contained within a fleshy drupe (a fruit like a plum or olive) that starts green and ripens to black. Each plant can produce hundreds of these fruits, which gradually dry out to reveal the woody endocarp or seed pod.


[image: A tall plant with yellow trumpet-shaped flowers and narrow strap-like green leaves emerges from a dark red container. A coiled rattlesnake winds around the plant and a skull is partly visible among the foliage.]



The seeds provide the most concentrated source of toxins, and have a reputation for use as a method of suicide in Sri Lanka. In 1980, Sri Lankan newspapers widely reported the deaths of two girls from the northern city of Jaffna who had eaten be-still tree seeds. There followed an alarming increase in deaths caused by self-poisoning in this way, particularly among young people in the north of the country. Scientific reports from 1999 and 2000, 20 years after the initial cases, estimated that there were still thousands of cases among young people each year. The symptoms of poisoning are vomiting, diarrhoea and other gastrointestinal distress, as well as irregular or slow heartbeat: those who consume the seeds with alcohol tend to have a greater chance of survival as the alcohol induces vomiting, which removes the source of the poison before it can do as much harm.


[image: A cluster of green narrow leaves grows from a stem bearing two yellow bell-like flowers. Round green fruits hang along the stalk.]



‘Be-still’ refers to this tree’s ability to end a life, but curiously, its seeds are also considered auspicious in some countries, and these ‘lucky nuts’ are carried around as a good luck charm in the pocket or hung on a necklace. Is this because the seedpods resemble fortune cookies? Perhaps, but another name for this plant in South America is chapéu-de-napoleão, or Napoleon’s hat, referring to the shape of the seedpod.
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