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Abstract 

Belladonna (Atropa belladonna) is a plant with a rich history, 

renowned for its beauty and lethality. This review synthesizes existing 

literature to provide an overview of belladonna, covering its historical 

significance, medicinal uses, toxicity, regulatory status, and cultural 

references. Belladonna's alkaloids, such as atropine and scopolamine, have 

medicinal value but pose significant risks due to their high toxicity. Recent 

research explores their pharmacotherapeutic potential, yet controversies 

persist regarding their safety and regulation. Safety precautions are 

paramount due to the plant's extreme toxicity. This review underscores the 

need for informed decision-making and further research to navigate the 

complexities of belladonna's use in contemporary healthcare.
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Introduction to Belladonna 

Belladonna, scientific name Atropa belladonna, is a highly poisonous 

plant species (Javed et al., 2023). It is classified in the nightshade family, 

which is known for containing many other harmful plants. Belladonna is 

called so after the physical appearance, having bell-formed flowers and shiny 

black berries. They are especially beautiful, deadly to consume, to balance 
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the dangerous side (Chorev, 2023). Illustriously “deadly nightshade,” the 

plant grows naturally across Europe, North Africa, and Western Asia. The 

plant range is from Great Britain through the Mediterranean to the Middle 

East. The common names “devil’s cherries” and “naughty man’s cherries” 

are dead giveaways for their ominous reputation for lethality (Chorev, 2023).  

 

Methods:  

This article synthesizes information from existing literature, 

including research studies, historical documents, and cultural references, to 

provide a comprehensive overview of belladonna. Statistical methods are not 

applicable in this context. 

 

Results:  

The results elucidate belladonna's historical significance, medicinal 

uses, toxicity, regulatory status, and cultural references. Recent research has 

underscored its pharmacotherapeutic potential while raising concerns about 

its toxicity and regulatory challenges. 

 

Discussion: 

The discussion highlights the intricate balance between belladonna's 

medicinal benefits and risks, as well as ongoing controversies regarding its 

use in modern healthcare. The article delves into the complexities of 

belladonna's pharmacological properties and regulatory frameworks, 

emphasizing the need for informed decision-making and safety precautions. 

 

Historical Significance 

Thus, belladonna indeed has a rich history of human use. For 

instance, the Greeks valued the plant’s extracts for their analgesic and 

anesthetic properties that could be used in medical treatments (Javed et al., 

2023). The plant was used in a similar capacity in ancient Rome and was 

later used for different purposes during the Italian Renaissance. The women 

of the time would use the plant’s eye drops to make their pupils bigger 

because it was considered attractive. The use of belladonna for such a 

purpose could be jeopardous, which underlines its difficult relation to human 

society. At the same time, belladonna had an occult status throughout human 

history. The plant’s hallucinogenic alkaloids made it a central ingredient in 

witch’s brews and magical potions. Belladonna gave the users vivid trances 

and visions to conduct ceremonial rites, but the overuse of the product in 

such a context would most likely lead to death (Garfınkel, 2019) 
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Medicinal Uses 

Nevertheless, the high toxicity of the substances derived from 

belladonna allowed for the development of valuable medicinal use 

(Akinboye et al., 2023). An alkaloid such as atropine, also extracted from the 

plant, is an effective remedy against pathological bradycardia. It is also used 

in certain forms on an overactive bladder and muscle spasms. Scopolamine, 

another compound with a similar structure, is used to prevent and cure 

nausea and seasickness. However, these powerful alkaloids have extremely 

narrow therapeutic range. A dose exceeding the limit by a tenth of a 

milligram can cause rapidly growing deadly reactions and toxic effects. 

Thus, highly-qualified medical control and precisely adjusted doses are 

essential for using the medicines based on belladonna (Javed et al., 2023). 

 

Toxicity and Dangers 

The most important chemicals causing the drastic toxicity of 

belladonna are atropine, hyoscyamine, and scopolamine. These substances 

are classified as anticholinergic drugs designed to disrupt the proper 

functioning of the cholinergic system (Joshi, 2022). The cholinergic system 

is essential for the process of neuromuscular connection and regulation of 

many vital processes in the body. Just ingestion of a tiny portion of the plant 

can evoke numerous harmful symptoms, many of which may be irreversible 

and lethal, including dilated pupils, reddened and hot skin, enormous dryness 

of mucous membranes, hallucinations, delirium, and ultimately asphyxiation 

and death. Even touching the plant can cause an adverse reaction in a 

hypersensitive person exposed to the skin ('Atropa belladonna/opium,' 2023). 

 

Legal Status and Regulation 

Belladonna due to its high toxicity and potential abuse through 

deliberate or accidental poisoning is legally regulated to a very large extent 

across the world (Joshi, 2022). In most, if not all, regions and countries, it is 

considered to be a controlled substance. Belladonna may not be cultivated, 

sold, bought, known, or have it in one’s possession. Be it for medical or 

research purposes, any obtainment and movement of the plant and its 

products should be conducted with proper permits. Failure to do so may 

result in very severe consequences, both in terms of fines or criminal charges 

for drug possession and distribution. Drug charges may result in suspicion of 

significant fines or jail because it is a matter of public safety (Fazel et al., 

2023). 

 

Cultural References 

The long and winding path of the belladonna plant and the 

simultaneous repulsive and attractive nature of the entire history toward 
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human societies have inspired hundreds of reference the entire art, literature, 

music, and popular cult. For instance, William Shakespeare refers to an 

“insane root” and belladonna potion brewing in Macbeth and Romeo and 

Juliet and many others. Overall, belladonna became popular in Gothic 

literature, for instance, in Bram Stoker’s Dracula, where it became a very 

meaningful symbol (Zeng et al., 2021). The presence and occurrence have 

already indicated danger, supernatural death, and attempts to associate reality 

with the nightmarish visions. This perception has been incorporated into 

witchcraft horror movies in which Belladonna, portrayed in terrible and 

terrifying visual pictures, is also used. The centuries-old image of a 

seemingly beautiful but lethally toxic plant capable of causing hallucinations 

and madness has fascinated both artists and onlookers. Belladonna is a 

seductive paradox with deadly consequences – a striking duality that has 

developed into reality on its own (Javed et al., 2023). 

 

Current Research and Controversies 

Recent research has established that tropane alkaloids contained in 

Atropa belladonna have differential effective pharmacotherapeutic measures 

for curing disorders and disease conditions. They include anticholinergic, 

antispasmodic, mydriatic, anti-inflammatory, antimicrobial, and 

bronchodilatory properties (Javed et al., 2023). These differentials led to its 

appropriate prescription in curing distinct but not limited to acute 

encephalitis, parkinsonism, depressive disorder, airway obstructive disease, 

prophylaxis against motion or seasickness, infectious or malignant disease of 

the gastrointestinal and urinary system, myocardial ischemia  (Javed et al., 

2023). However, the use of belladonna is not without controversy. The 

plant’s toxicity has been a significant concern, with more than 15,000 lethal 

cases related to exposure to high doses of belladonna alkaloids reported 

(Javed et al., 2023). Based on this, the scientific community argued about 

the possibility of using this era, especially in public procurement and 

homoeopathic formulations. In homeopathy, it is used in high dilutions in 

some formulations; this has caused some people to underestimate the 

efficacy of such formulations, arguing that the original substances are not in 

it (Fletcher, 2023). Despite this, some studies have shown potential anti-

inflammatory applications of belladonna in homeopathic dilutions. 

The following makes the scientific community divide as to the 

application of its alkaloids from belladonna in the treatment. For instance, 

scopolamine and atropine directly from belladonna are utilized for their 

anticholinergic outcomes (Copete et al., 2023). Whereas scopolamine plays a 

key role in lowering the body's discharges, controlling the heart rate and 

automatic factors, and soothing muscles, atropine assists in reducing bodily 

discharge (Shim et al., 2022). The recent muses of genetic engineering have 
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made it possible for the development of Atropa belladonna plants with high 

yields of hyoscyamine without any of its derivatives with the help of the 

CRISPR/Cas9 system (Zeng et al., 2021). This innovation aims to produce 

hyoscyamine at a lower cost and without the production of anisodamine and 

scopolamine, which are also present in the plant and have different 

therapeutic uses. 

At the same time, controversy continues regarding the regulatory 

aspect. Due to the potential harmfulness of the plant, if it is not taken under 

medical supervision, the plant cannot be used arbitrarily in modern times. 

Notwithstanding, belladonna root is still used in modern medicine for 

analgesia during surgical intervention and anaesthesia, among other things 

(Robles, 2023; Akbar, 2020). 

 

Safety Precautions and Recommendations 

Belladonna is a highly toxic plant and should be handled with 

extreme care. Accidental ingestion can result in death since its toxic 

compounds spread throughout the body’s physiological systems too rapidly 

(Shim et al., 2022). It should not be possible to touch any part of the plant or 

a substance that came into contact with it unless one is wearing protective 

clothing, such as a full layered combi or a mask. Failure in the above 

precautions may put one at high risk of exposure and contamination, with 

intoxication becoming imminent. Indeed, any interaction and subsequent 

suspicion must be considered a medical urgency. When treatment is delayed, 

the likelihood of recovery is significantly reduced. The medical personnel in 

charge will take over. The measure will include treatment measures such as 

forced vomit. It is illegal in most cases to come into contact with belladonna 

without these preventive measures even though the plant is culturally 

significant. This regulation is currently valid and only exempts specialist 

grounds such as when handling the plant (Yilmaz and Çelı̇K, 2023). 

 

Conclusion: 

In conclusion, belladonna remains a fascinating subject of study due 

to its multifaceted nature and profound impact on human history and culture. 

While its therapeutic potential holds promise, caution must be exercised due 

to its high toxicity. Further research and dialogue are needed to navigate the 

complexities surrounding belladonna's use in contemporary healthcare. 
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