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ABSTRACT 
 

The Solanaceae plant family is a large clade that includes Datura, a genus of plants with many 
species recognized for their severe pharmacological effects via tropane alkaloids like atropine, 
hyoscyamine and scopolamine. These alkaloids act as antagonists of muscarinic acetylcholine 
receptors with leading to a truly diverse pharmacological action, ranging from anticholinergic effects 
all the way through hallucinogenic properties. Datura plants have been used historically in 
traditional medicine and rituals worldwide but are infamous for poisoning due to the risk of severe 
anticholinergic toxicity, including death. Nevertheless, their pharmacology has become of interest 
for research due to potential therapeutic applications: specifically in controlling nauseousness and 
perhaps neurological disorders. In this review, we provide a summary of the botanical description 
and cultivation methods in addition to those on traditional use practices concerning phytochemistry, 
pharmacology and toxicology as compared with evidence-based information together emphasizing 
cautions against availability without stringent regulatory consideration for its modern medical uses 
or ritualistic purposes. 

Review Article 

https://doi.org/10.9734/jpri/2024/v36i117597
https://www.sdiarticle5.com/review-history/124235


 
 
 
 

Talreja and Tiwari; J. Pharm. Res. Int., vol. 36, no. 11, pp. 20-28, 2024; Article no.JPRI.124235 
 
 

 
21 

 

Keywords: Datura; tropane alkaloids; pharmacology; toxicology; therapeutic potential; traditional 
medicine; hallucinogens; anticholinergic toxicity. 

 

1. INTRODUCTION 
 

Lauded for its extreme pharmacological features 
as well as cultural import, datura- a genus of 
flowering plants in the family Solanaceae - has 
captured human imagination across history. 
Several species of Datura called thornapples and 
jimsonweeds were long used by many people 
living in diverse cultures, including indigenous 
peoples throughout the Americas from Argentina 
to northern Canada, as well as in West Africa. 
These plants contain tropane alkaloids like 
atropine and scopolamine with severe effects on 
the human body by blocking muscarinic 
acetylcholine receptors [1,2]. 
 

Datura in traditional medicine dates back 
thousands of years with authentic clinical data for 
use against different health disorders like 
asthma, cough and spasms. Datura is also 
widely used in spiritual and religious ceremonies 
worldwide to induce states of altered 
consciousness, visions [3-5]. Nonetheless, 
Datura has a very serious risk of toxicity along 
with its therapeutic potential. Consumption of 
plants (or their extracts) from the Datura can 
result in profound anticholinergic toxicity, 
manifesting with symptoms ranging between dry 
mouth and blurry vision to tachycardia, delirium 
or rarely coma or death [6-8]. 
 

In past few years, different studies have been 
utilized to shed light on the isolation and or 
pharmacological characterization of Datura 
alkaloids for future therapeutic evaluation in 
modern medicine. Scopolamine, which is derived 
from Datura has been widely used clinically as 
an antiemetic agent effective in the treatment of 
motion sickness and post-operative nausea. As 
current research, increases the potential of CBD 
in treating conditions like depression and 
neurological illnesses [9,10]. 
 

Despite its historical and potential therapeutic 
uses, the toxicity of Datura necessitates caution 
and regulatory scrutiny. Many countries regulate 
Datura due to its potential for abuse and 
accidental poisoning. Public health campaigns 
underscore the importance of awareness 
regarding the risks associated with Datura use, 
both in traditional medicine and recreational 
contexts.  
 

The present review overviews the aspects of 
phytochemistry, pharmacology and toxicological 

properties especially in brain disorders which can 
provide leads for further studies on Datura plants 
as novel therapeutic agents. Our hope is, by 
examining these aspects thoroughly, to present a 
nuanced understanding of both the historical 
importance of Datura and its pharmacological 
nuances in addition to an arguing for cautious 
exploration with regard to our modern 
applications of this powerful plant. 
 

2. PHYTOCHEMISTRY OF DATURA 
PLANTS 

 
Datura belongs to the Solanaceae family and is 
well known for its rich content of tropane 
alkaloids. The principal alkaloids are atropine, 
hyoscyamine and scopolamine which are 
produced mostly in the roots, seeds, leaves of 
poppy. They can work by binding to muscarinic 
acetylcholine receptors in competitive inhibition 
of the direct actions of ACh and lead a variety 
physiological responses. 
 
1. Tropane Alkaloids 
 
Atropine: One of the most common alkaloids in 
datura plants and is famous for its anticholinergic 
properties. As a competitive antagonist, it 
basically directly competes with the 
neurotransmitter acetylcholine to activate 
muscarinic receptors, causing increased heart 
rate (tachycardia), dilation of pupils (mydriasis) 
and decreased gastrointestinal motility. 
 
Hyoscyamine: Hyoscyamine is structurally similar 
to atropine and has exhibited pharmacological 
properties also with greater plausibility in 
explaining some of the effects associated with 
Datura use. This promotes the anticholinergic 
and hallucinogenic actions of Datura use [11,12]. 
 
Scopolamine, although less common than 
atropine and hyoscyamine, is highly 
anticholinergic (and hallucinogenic) It is also 
used as a clinical antiemetic and for its 
potentiation effects on narcotics, depending on 
which metabolite is considered target parameter. 
 
2. Other Alkaloids and Chemical Constituents 
 
Other alkaloids, including pseudotropine and 
tropine although in lesser amounts than atropine/ 
hyoscyamine/scopolomime may also be present 
within Datura plants. 
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Many types of flavonoids, glycosides and fatty 
acids have been isolated from species of Datura 
as well but their biological activities and functions 
are less extensively reviewed in comparison to 
tropane alkaloids. 
 
3. Distribution in Plant Parts 
 
These chemicals are do not distributed equally 
through the plant Content: Tropane alkaloids are 
unequally divided within Datura plant. Atropine 
and scopolamine tend to be concentrated in the 
seeds, while hyoscyamine is most prevalent in 
leaves and stems. 
 
The concentration and composition of alkaloids 
within the plant parts differ depending on 
environmental factors, growth conditions or 
developmental stages of plants. 
 
4. Biological Synthesis and Regulation 
 
The biosynthetic pathways of Datura L. tropane 
alkaloids are also complicated enzymatic 
cascades including putrescine and ornithine to 
varied intermediate explanations. Tropane 
alkaloids are synthesized via genetic and 
environmentally influenced pathways, which 
means that variation in enzymes could lead to 
both increased tropane synthesis from the             
same precursors as well as novel                  
compound profiles due to additional substrates 
being channelled towards those compounds [13-
15]. 
 

3. PHARMACOLOGICAL EFFECTS OF 
DATURA PLANTS 

 
Datura plants exert a wide range of 
pharmacological effects primarily mediated by 
their potent alkaloid content, notably atropine, 
hyoscyamine, and scopolamine. These effects 
can vary depending on the species of Datura and 
the specific alkaloid profile present in different 
plant parts. Understanding these 
pharmacological effects is crucial due to both 
their potential therapeutic benefits and significant 
risks associated with toxicity [16,17]. 
 
1. Anticholinergic Effects 
 
Muscarinic Acetylcholine Receptor Blockade: 
Atropine, hyoscyamine and scopolamine are 
competitive antagonists at muscarinic 
acetylcholine receptors (mAChRs). This blocks 
the action of acetylcholine resulting in a variety of 
anticholinergic effects. 

Mydriasis, tachycardia, xerostomia urinary 
retention decreased Gi motility CTZ and 
stimulates the medullary vomiting centre causes 
both local effects (NTS,STP) as well as from 
inhibition of parasympathetic neural activity. 
 
2. Central Nervous System Effects 
 
Hallucinogenic Effects: one of the most notorious 
attribute ascribed to Scopolamine is its 
hallucination triggering activity. It makes for 
intense hallucinations, skewed perceptions of 
reality, and earth shattering shifts to 
consciousness. 
 
Sedation and Delirium: The alkaloids in Datura 
have been known to produce sedative, 
confusional, or deliriant effects on top of the 
previous ones listed; which is why they had also 
been used as a tool for spiritual ritual. 
 
3. Cardiovascular Effects 
 
Tachycardia: mAChRs blockade in the heart 
promotes sinus tachycardia, which can be severe 
and dangerous (especially if there is an 
underlying cardiac disease). 
 
4. Respiratory Effects 
 
Bronchodilatory effectsAtropine (DA: 10.7 µM) 
Datura alkaloids, especially atropine have been 
through to contribute for bronchi-dilation This 
mediated bronchodilation has been used in the 
therapy of asthma, as well as other respiratory 
diseases, but due to its narrow therapeutic index 
and a plethora of side effects using this approach 
requires caution. 
 
5. Other Effects 
 
Datura as an antispasmodic: Datura preparations 
have been used in traditional medicine to relieve 
muscle spasm and the cramping of smooth 
muscular tissues due to their peripherally-acting 
anticholinergic properties. 
 
Antiemetic: Scopolamine (from Datura) is used 
clinically as an antiemetic to prevent nausea and 
vomiting, particularly in motion sickness and 
postoperative scenarios. 
 
6. Toxicological Considerations 
 
Acute Toxicity: Severe anticholinergic toxicity 
may follow ingestion of thorn apples or their 
preparations. These symptoms may lead to 
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agitation, hallucination, delirium or coma and 
hyperthermia with further complication resulting 
in seizures followed by cardiovascular collapse. 
 
Deadline for the Disaster: Datura toxicity is a 
potentially lethal event which requires immediate 
hospital attention. And, not surprisingly there 
have been fatalities associated with overdose 
when intentional or accidental. 
 

4. TOXICOLOGY OF DATURA PLANTS 
 
Although tropane alkaloids are responsible for 
the high toxicity of Datura plants, they also 
produce broad pharmacological effects. 
Therefore, only a brief overview will be required, 
focusing on the toxicological aspects of these 
plants. With a complete understanding of the 
toxicology of Datura, it becomes possible to 
evaluate its dangers and develop a plan to 
approaches measure exposure. Considering the 
above, the toxicological aspects of Datura are 
worthy of attention because they help determine 
the danger and approach measures [18,19].  
 

4.1 Mechanism of Toxicity 
 
Tropane alkaloids are general inhibitors of 
mAChRs. On the one hand, this effect leads to 
dry mouth due to inhibition of secretion in 
salivary glands. However, in general, the 
inhibition of mAChRs leads to an imbalance of 
the nervous system and a cascade of disorders: 
 

a. CNS: delusions, delirium, hallucinations, 
incoherence, seizures. 

b. Peripheral: Sjogren’s syndrome, 
xerostomia, mydriasis, blurred vision, 
tachycardia, acute urinary retention, 
reduced GI motility.  

 

4.2 Clinical Manifestations 
 
Acute poisoning can develop quickly, and some 
signs may appear even before the onset of dry 
mouth. The victim may feel a rush of heat, his 
temperature may rise, and he may have 
hallucinations and delusions that quickly turn into 
burning delirium. At the same, signs against 
atropine’s background, the mucous membrane of 
the mouth, and pharynx remains moist until the 
fatal outcome.  
 

4.3 Late Manifestation 
 
Early symptoms are possible, including 
hallucinations, can last for several hours. The 

fact is that tropane alkaloids are difficult to be 
absorbed and metabolized, so the first signs of 
poisoning may not appear immediately; it takes 
hours.  
 

4.4 Risk Factors 
 
Both children and the elderly are particularly 
vulnerable. The first have an immature 
metabolism, the second have shown differences 
in terms of mAChRs activity and a gradual 
increase in age. Individuals with contraindication 
to the use of atropine should also be included in 
this list.  
 

4.5 Treatment 
 
Datura poisoning is treated supportively to 
correct vital signs to focus and prevent seizures. 
If the drug was taken orally from the changed 
state, it is possible to administer activated 
carbon. However, this success depends on the 
piper, but its use is vital. The drug may affect a 
single patient in a patient-sensitive dose 
response and will unambiguously lead to an 
effective dose. Antidotes can provide care in 
almost all possible serious situations by solving 
the problems of toxicological confusion caused 
by the darkness of tropic alkaloids exacerbation 
and misuse [20].  
 

4.6 Prognosis 
 
The outcome can vary, ranging from a simple 
toxicity to a fatal one. There have been cases 
where the patient was infected and later 
developed delirium that can be taken, resulting in 
survivors’ psychic sequels.  
 

4.7 Public Health 
 
Due to their toxicity, many countries have 
regulate Datura. This measure involves the 
unauthorized exchange of glass restrictions and 
harmless chemical elements, meaning more 
preventive control. Education intervention 
focuses on education, recognition of combat 
characteristics, and the risk of ingesting them. 
 

5. TRADITIONAL AND MEDICINAL USES 
OF DATURA PLANTS 

 

Datura plant are also loaded with traditional and 
medicinal uses which stretch across continents 
around the world. Datura's primarily toxic 
property is attributed to its action as substrate 
mimics of muscarinic acetylcholine receptors, 



 
 
 
 

Talreja and Tiwari; J. Pharm. Res. Int., vol. 36, no. 11, pp. 20-28, 2024; Article no.JPRI.124235 
 
 

 
24 

 

categorized by the specificity with which they 
activate different signalling pathways and differ 
between ECB-1 vs M4 receptor(s). Knowledge of 
historical background and traditional medicinal 
uses offer a better understanding about cultural 
importance for Datura, however due to safety 
concerns this overview may serve as an alert. 
 

1. Traditional Medicine 
 

Respiratory Diseases -The Datura has been 
used for eons in many different cultures to treat 
respiratory diseases like asthma, bronchitis and 
cough. It was noted that Datura alkaloids, and in 
particular atropine possess bronchodilatory 
properties and these were thought to combat the 
symptoms by dilating (opening) the airways 
which would facilitate easier breathing. 
 

Analgesic: There is historical use of topical 
Datura preparations in traditional medicine as a 
treatment for the relief of pain, specifically that 
resulting from diseases such as arthritis and 
rheumatism. 
 
Antispasmodic: Datura was further used for 
muscular spasms, cramp and gastrointestinal 
colic due to anticholinergic activity; muscarinic 
receptors lying on the smooth muscle of 
intestine. 
 

2. Psychospiritual and Shamanistic Uses 
 

Deliriant Properties: Certain especially high 
concentrations of scopolamine in datura plants 
have been utilized in spiritual rituals and 
shamanic practices to enhance ones perception 
usually by ingestion of the flowers. The 
hallucinogenic properties were thought to bring 
on altered states of consciousness or permit 
vision quests, direct further associated with 
spiritual experiences. 
 

Tripping: In a number of indigenous cultures, 
Datura has been variously ingested as part of 
divination or vision quests in order to achieve 
communication with the spirit world and future-
telling. These practices had strong rituals, and 
were often guided exclusively by seasoned 
shamans. 
 
3. Cultural Significance 
 
Rituals and Ceremonies: Datura has been 
revered throughout the ages in many different 
cultures as an important component of rights of 
passage, healings ceremonies and cultural 
traditions which have passed down through 
generations. 

Spiritual symbolism: Datura was emblematic of 
the spiritual journey, transformation and 
purification in folklore, tradition or myths beyond 
its therapeutic properties  
 
4. Contemporary Applications and Research 
 
Medical Use: Datura past uses as a medical are 
well established; however contemporary present 
day clinical use its limited because of the wide 
spread toxicity. Yet scopolamine – a compound 
found in Datura that is used to alleviate motion 
sickness and postoperative nausea - 
 
Current Research: My current work continues to 
investigate the mechanisms by which Datura 
alkaloids can have therapeutic benefits for 
conditions such as depression, neurological 
disorders and pain in order to extract their 
pharmacological potential while minimizing risk. 
 
5. Safety Concerns and Regulation 
 
Among these risks: toxicity: The toxic potential of 
Datura (particularly in terms of substantial 
anticholinergic poisoning) serves as an important 
reminder that users should employ caution, 
common sense and responsible dosage with any 
medicinal or ceremonial application. 
 
Regulatory steps: In several countries Datura is 
regulated, mainly because of concerns about its 
toxicity and potential for abuse. Laws invariably 
ban cultivation, sale and use with the teaching of 
why it is dangerous. 
 
To sum up, although Datura plants are deeply 
rooted in the history of traditional medicine and 
spiritual practices their use inevitably leads to 
serious risks. 
 

6. CURRENT RESEARCH AND 
THERAPEUTIC POTENTIAL OF 
DATURA PLANTS 

 
The exceptionally potent and complex 
pharmacological profile, as well the historical 
importance of Datura plant species continuously 
attracts attention to research in search for novel 
possibilities that may find its application in 
modern medicine. From the time of Discords we 
know that these plants contain tropane alkaloids 
such as atropine, hyoscyamine and scopolamine 
which are toxic but whose pharmacological 
properties have been exploited for therapeutic 
purposes though balanced against adverse 
effects. 
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1. Anti-Nausea and Antiemetic Properties 
 
Nausea and Vomiting: Due to its action on 
muscarinic receptors of the central nervous 
system, scopolamine is an established 
antiemetic agent. By blocking these receptors, it 
is capable of reducing nausea and vomiting 
related to motion sickness and aesthetic or 
chemotherapeutic agents.  
 
2. Neurological Disorders 
 
Parkinson’s Disease: There is some evidence 
that Datura alkaloids, especially scopolamine, 
are effective against Parkinson’s disease For 
example, some reports claim that scopolamine 
can have a beneficial effect on motor symptoms 
and dyskinesias when used adjunctively. 
Considering its ability to modulate both 
cholinergic and dopaminergic systems, such 
findings are plausible.  
 
Depression and Anxiety: The antidepressant and 
anxiolytic properties of Datura alkaloids have 
also been studied. Most reports involved 
scopolamine and proved its rapid action against 
depression. However, this species is not clearly 
classified based on its mechanisms of action in 
depression treatment. More research in both 
routine bench and clinical studies is required to 
fully understand their effects. 
 
3. Pain Management 
 
Datura alkaloid used in traditional medicine for 
pain relief, while modern research has examined 
the potential of Datura as an analgesic. These 
drugs possess both analgesic and antispasmodic 
properties that may be beneficial in disorders 
characterised by visceral muscle spasm e.g. 
inflammatory pain. 
 
4. Cognitive Enhancement 
 
Memory and cognitive function: early research 
indicates that small doses of scopolamine may 
actually enhance memory and cognition, under 
some circumstances. Current research keeps 
investigating if this property can be exploited to 
boost our learning and memory abilities, possibly 
due its effects over acetylcholine signaling. 
 
5. Safety and Delivery Systems 
 
The Devil in the Detail: Recent pharmacological 
and delivery advances take advantage of 
discovery platforms to engender beneficial 

alkaloid action while dampening toxicity. There is 
an emerging interest in developing controlled-
release formulations, optimizing dosages and 
safety profiles due to the associated 
complications. 
 

6. Botanical Exploration and Drug Discovery 
 

Bioactive Compounds: Apart from tropane 
alkaloids, studies continue to explore additional 
bioactive compounds found in Datura plants - 
such as flavonoid and glycosides, due to their 
possible medicinal properties. The presence of 
these compounds can present potential other 
health effects and new directions of medicine for 
Datura. 
 

7. Clinical Trials and Evidence-Based 
Medicine 

 

Research Base: Traditional uses support a 
beneficial role, but studies with high-quality 
clinical trials are necessary to determine that 
Datura-based compounds (including those used 
in traditional herbal remedies) confer health 
benefits without adverse effects at optimal doses 
for specific medical conditions. To support 
evidence-based implementation in clinical 
practice, rigorous scientific inquiry is needed. 
 

7. SAFETY CONSIDERATIONS AND 
REGULATION OF DATURA PLANTS 

 

Datura plants, revered for their pharmacological 
properties and historical uses, present significant 
safety concerns due to their potent toxicity. The 
regulation and safety considerations surrounding 
Datura aim to mitigate risks associated with its 
use, whether in traditional medicine, ceremonial 
practices, or research contexts. 
 

1. Toxicological Profile 
 

Tropane Alkaloids: Datura plants contain tropane 
alkaloids such as atropine, hyoscyamine, and 
scopolamine, which exert potent anticholinergic 
effects by blocking muscarinic acetylcholine 
receptors. 
 

Acute Toxicity: Ingestion of Datura can lead to 
severe anticholinergic poisoning, manifesting as 
dry mouth, dilated pupils, tachycardia, 
hallucinations, delirium, seizures, and potentially 
fatal outcomes such as respiratory failure or 
cardiovascular collapse. 
 

2. Safety Guidelines 
 

Public Health Warnings: Regulatory authorities 
issue warnings about the dangers of Datura 
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consumption, emphasizing its toxicity and 
potential for overdose. Public education 
campaigns aim to raise awareness among 
communities, healthcare providers, and 
individuals regarding the risks associated with 
Datura use. 
 
Dosage and Administration: In traditional 
contexts, where Datura may be used 
ceremonially or medicinally, dosage control and 
proper preparation are crucial to minimize 
adverse effects. However, variability in alkaloid 
content among plant specimens complicates 
consistent dosing and increases the risk of 
unintentional poisoning. 
 
3. Regulatory Measures 
 
Legal Status: Many countries regulate Datura 
plants due to their toxicity and potential for 
misuse. Regulations may include restrictions on 
cultivation, sale, possession, and use, 
particularly in uncontrolled or recreational 
settings. 
 
Medical and Research Use: In clinical and 
research settings, Datura-derived compounds, 
particularly scopolamine, are subject to stringent 
controls and regulations. These measures 
ensure that their use is justified by evidence-
based medical practices and conducted under 
appropriate supervision. 
 

4. Risk Management Strategies 
 
Advantages and Disadvantages: Health care 
professionals and scientist assess the risk 
associated with each other, current health 
condition as well individual responses to 
anticholinergic effectuality before suggesting 
Datura use. 
 

Emergency Department Management: Datura 
ingestion cases should be initially managed in an 
emergency department, which may include 
supportive care and symptomatic treatment (eg 
physostigmine) for severe 
agitation/combativeness or anticholinergic 
toxicity. 
 

Cultural Sensitivity: Understanding the cultural 
and spiritual status of Datura, regulatory criteria 
aim at maintaining a balance between             
concerns related to safety with respect for culture 
practices as well as traditional knowledge. For 
research using the Datura plant or its derivatives, 
informed consent measures are in place that 

participants understand possible risks and 
benefits to ensure safe and ethical conductance 
of the study. 
 
6. Future Directions 
 
Research and Development: Studies of Datura 
pharmacology, mechanisms of toxicity, and 
potential therapeutic uses are ongoing. Advances 
in drug delivery and pharmacokinetics may 
provide safer ways to use Datura compounds un 
medical treatments. 
 
Regulatory Flexibility: Regulatory frameworks 
grow with scientific progress, incorporating new 
knowledge of the safety and efficacy of Datura 
into processes that balance robust public health 
safeguards tempered against responsible use in 
appropriate settings. 
 

8. CONCLUSION 
 
In conclusion, the Datura plant showcases a 
botanical paradox by being therapeutically very 
potent and toxic enough to require careful 
handling and regulatory oversight. Native to the 
Andes region of South America, these plants 
have been used not only for their medicinal 
properties in traditional medicine through time 
but worshipped across continents as part of 
spiritual and ritualistic practices. But it is exactly 
their robust content of tropane alkaloids — 
including atropine, hyoscyamine and 
scopolamine — that makes clear the need to 
know what we are dealing with in order to be 
able manage these risks efficiently. For medical 
science, the consequences of Daturas 
pharmacological properties — from its 
anticholinergic and psychotic characteristics to it 
potential hallucinogenic effects highlight areas 
suitable for future research in modern medicine: 
we address this but also discuss further topics 
like treatments for, e.g., nausea or 
neurodegenerative diseases. Nevertheless, 
these benefits need to be compared with the 
considerable risks of acute poisoning and chronic 
morbidity due to misuse or accidental            
ingestion. 
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